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P  R  E  F  A  G 

np  HE  experiments  contained  in 
'*•  the  following  Eflays  were  be¬ 
gun  feveral  years  ago  for  my  own 
amufement,  and,  I  hoped,  improve¬ 
ment.  The  greateft  part  of  them 

.  ^  \  •'  .  .  / 

have  been  x'ead  before  the  Philofo- 
phical  Society  of  this  city,  and  fome 
of  them  before  the  Royal  Society 
in  London.  All  of  them  were  made 
with  as  much  accuracy  as  my  time 
and  judgment  would  allow  of ;  and 
every  phenomenon  arifing  there¬ 
from  is  related  exa&ly  as  it  ap¬ 
peared,  as  they  were  not  defigned 
to  fupport  any  hypothefis  already 
formed.  Whether  the  conclufions 

A  drawn 
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drawn  from  them  are  juft  or  not, 
I  will  not  pretend  to  determine  : 
this,  however,  I  can  fay,  that  where- 
ever  they  may  be  wrong,  they  are 
fo  from  an  error  in  judgment,  and 
not  from  an  intention  to  eftablifh 
a  theory  of  my  own,  or  miflead  the 
reafon  of  others. 

To  the  fir  ft  eflay  on  antifeptics  it 
may  be  objected,  that  it  is  incom¬ 
plete,  and  wants  feveral  very  ef- 
tcntial  experiments  to  confirm  its 
utility.  This  is  certainly  true  ;  but 
the  reader  will  fee  I  was  at  fome 
pains  to  bring  animals  into  a  putrid 
ftate,  that  I  might  thereby  have  an 
opportunity  to  make  thofe  necef- 
fary  experiments  that  art  wanting. 
Could  I  have  fuecceded  in  this,  or 
had  I  lived  in  a  place  where  putrid 
clifeafes  are  frequently  to  be  met 
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with,  the  effay  had  appeared  in  a 
different  manner  from  what  it  here 
does.  I  now  publifh  it  as  contain¬ 
ing  fome  hints  to  thofe  gentlemen 
under  whofe  care  putrid  difeafes 
often  fall,  hoping  they  will  make 
proper  ufe  of  them,  as  every  one 
muft  be  convinced  that  the  methods 
propofed  are  at  leaf!  innocent. 

The  experiments  on  the  dofes 
and  effeifts  of  certain  medicines, 
were  made  with  a  view  of  fele&ing 
the  valuable  from  the  ufelefs, — de¬ 
termining  the  dofes  and  operation 
©f  the  former, — and  throwing  the 
others  into  that  contempt  which 
they  juftly  deferve.  , 

I  had  proceeded  but  a  very  fhort 
way  in  this  undertaking,  when,  as 
the  reader  will  fee,  I  had  very  fuf- 
ficient  reafons  for  defifling  from 
p  rofecuting  it  any  farther. 
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Out  of  four  capital  articles  in  the 
Materia  Mediea  (which  were  all  I  made 
trials  of)  two  were  altogether  trfe- 
lefs,  or  very  nearly  fo.  And  were 
the  whole  articles  contained  in  it 
to  undergo  the  fame  Scrutiny,  I  am 
very  much  afraid,  that  more  than 
a  proportionable  number  of  them 
would  be  found  equally  infigni-, 
Scant. 

The  experiments  on  diuretics  and 
fudorifics  were  intended  to  clear  up 
fome  difficulties  which  I  had  en¬ 
tertained  concerning  their  adtion 
and  effects  on  the  human  body. 
Thofe  on  fudorifics  will  furnifh 
fome  hints  which  I  had  not  the 
moft  diflantidea  of;  fome  of  which 
will,  I  hope,  if  diligently  attended 
to,  prove  very  ufeful  in  pradtice.  I 
am  perfuaded  they  ought  at  leaf!  to 

k. 
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make  us  more  attentive  to  the  ef¬ 
fects  of  fweating  than  we  have  hi¬ 
therto  been,  as  they  plainly  prove 
that  it  is  by  no  means  an  indifferent 
evacuation. 

In  the  whole  of  what  follows,  I 
have  carefully  avoided  giving  my 
opinion  dogmatically,  by  laying 
down  invariable  rules  or  precepts : 
fuch  having  always  appeared  to  me 
as  fo  many  chains  to  fetter  the 
mind  ;  as  I  have  ever  found,  that 
he  who  paid  the  greatefl  deference 
to  them,  has  made  the  leaf!  pro- 
grefs  in  fcience  in  general.  And 
I  cannot  help  thinking,  that  they 
are  as  little  applicable  to  that  of 
medicine,  as  to  any  one  whatever  j 
for  every  one  accuftomed  to  attend 
the  fick,  will  often  find  cafes  occur 
referable  to  no  clafs  of  difeafes  in 
t  :  ‘  any 
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any  arrangement  hitherto  made, 
and  confequently  not  to  be  treated 
by  any  fet  of  rules  which  arc  laid 
down.  When  this  happens,  the 
man  who  has  ftudied  books  and 
rules  only  mull  foon  be  at  his  ne 
plus  ultra  ;  whereas  he  who  has  care¬ 
fully  ftudied  Nature,  formed  a  com- 
prehenfive  view  of  her  general  laws, 
and  learned  by  an  accurate  reason¬ 
ing  to  trace  effects  up  to  their 
caufes,  will  ftill  have  it  in  his  power 
to  aflift  her,  though  directed  to 
that  afliftance  by  no  particular  rule 
or  precept. 

To  lay  afide  a  blind  deference  to 
rules,  and  encourage  a  free  and  li¬ 
beral  fpirit  of  enquiry,  are  the 
only  things  that  can  give  birth  to 
improvement,  and  make  truth 
emerge  from  that  rubbilh  of  error 

in 
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in  -which  it  is  often  bviried.  The 
prefent  age  has  been  remarkable 
for  this  freedom  of  enquiry ;  and  if 
I  among  others  have  taken  the  li¬ 
berty  of  ufing  it,  even  fometimes 
in  oppolition  to  great  and  celebrated 
names,  it  has  always  been  for  the 
fake  of  what  appeared  to  me  truth. 
All  the  indulgence  I  can  crave  is, 
not  to  be  condemned  for  fo  doing, 
till  my  reafons  have  been  heard  and 
conlidered  with  the  fame  impar¬ 
tiality  as  they  are  given. 

Fadts  and  experiments  are  the 
only  true  foundations  of  accurate 
knowledge,  and  the  latter  particu¬ 
larly  are  very  much  wanted  in  me¬ 
dicine.  If  thofe  which  follow  have 
any  thing  in  them  that  merits  the 
name  of  a  difeovery, — if  they  con¬ 
tain  any  thing  worthy  the  name  of 
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an  improvement, — or  if  they  in  any 
meafure  contribute  towards  the  be¬ 
nefit  of  mankind,  I  fhall  think  the 
labour  they  have  coll  me  very  well 
recompenfed,  though  they  were  at¬ 
tended  with  no  fmall  degree  of 
danger  to  my  own  health ;  well 
knowing  that  it  is  the  duty  of  every 
one,  as  far  as  is  in  his  power,  to 
promote  the  welfare  of  his  fellow- 
citizens  : 

Nan  Jibi,  fed  toti  natum  fe  credere  mundo. 


Edinburgh, 
March,  170& 


ESSAY  I. 


On  the  External  Application  of 
ANTISEPTICS. 


ROM  the  remOteft  ages  of  an- 
^  tiquity  down  to  the  prefent 
time,  putrid  malignant  diftempers 
have  been  the  fcourge  of  mankind. 
Fraught  with  contagion,  they  have  of¬ 
ten  almoft  depopulated  kingdoms,  and 
always  fpread  terror,  death,  and  defla¬ 
tion,  around  them,  wherever  they  made 
their  appearance.  Various  and  ridicu¬ 
lous,  according  to  the  prevailing  philo- 
fophy  or  humour  of  the  times,  have 
been  the  antidotes  contrived  by  the  an¬ 
cients  to  prevent  them  :  and  the  reme¬ 
dies  handed  down  to  us,  both  for  this 
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purpofe,  and  for  that  of  curing  them* 
are  fo  unintelligibly  compounded,  or 
rather  jumbled  together,  that  they  have 
long  fince  fallen  into  that  contempt 
which  they  juftly  defer ve. 

Of  late  years,  fince  we  became  better 
acquainted  with  the  natural  cau-fes  of 
things,  feveral  more  natural  methods 
and  remedies  have  been  contrived  to 
prevent  putrefaction.  Butthefe,  however 
falutary,  are  fhamefully  negledted ;  and 
even  when  they  are  not,  there  are  many 
circumftances  in  life,  which  frequently 
counterbalance  all  their  power,  ,and 
bring  on  a  putrid  ftate  of  the  humours  y 
which;  to  the  great  regret  of  every  hu¬ 
mane  mind,  proves  too  often  fatal,  in 
fpite  of  all  the  efforts  of  the  healing  art. 

Since  the  inveftigation  of  antifep- 
tics,  which  have  been  found  fo  numerous,, 
and  fince  the  application  of  them  to 
medicine,  by  the  ingenious  Sir  John 
Pringle,  it  was  natural  to  have  expected, 
that  a  more  fpeedy  and  effectual  method 
of  curing  putrid  difeafes  would  foon  have 
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been  difcovered.  But  though  this  learn¬ 
ed  gentleman  has  furnifhed  us  with  fo 
large  a  flock  of  materials,  we  have  hi¬ 
therto  made  but  very  little  progrefs  in 
our  methods  of  uiing  them  :  and  the  rea- 
fon  appears  to  be,  becaufe  our  whole  at¬ 
tention  has  been  employed  about  admi- 
niflering  them  internally,  and  we  have 
wholly  overlooked  their  external  ufe ; 
though  it  will  appear  plain,  from  fome 
of  the  following  experiments,  that  they 
may  be  conveyed  much  fooner,  and  in 
much  larger  quantities,  into  the  blood* 
when  applied  externally,  than  when 
taken  into  the  ilomach. 

Sir  John  Pringle,  as  far  as  I  know, 
was  the  firfl  who  attempted  to  fweeten 
putrid  flefh  by  immerfing  it  in  antifep- 
tics.  Dr.  Macbride  has  improved  his 
hints,  and  not  only  fweetened  it  by  im~ 
merfion  in  the  antifeptics  themfelves, 
but  alfo  by  fufpending  it  in  the  fleams 
which  arofe  from  them.  It  has  been 
an  eflablifhed  fa 61  thdfe  many  years, 
that  poultices  of  bark,  or  fpirituous  an- 
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iifeptic  fomentations,  applied  to  gan¬ 
grened  parts,  have  very  much  contribut¬ 
ed  to  recover  them.  At  prefent,  almoft 
every  pradlitioner  who  attends  the  lick 
in  putrid  difeafes,  orders  the  room  to  be 
ventilated,  wafhed  with  vinegar,  or  fu¬ 
migated  with  aromatics  :  and  what  are 
all  thefe,  but  fo  many  methods  of  ap¬ 
plying  antifeptics  externally  ?  I  am 
perfuaded,  that  if  we  had  reafoned  fairly 
upon  them,  they  would  have  ferved  as  fo 
many  leading  hints  to  have  difcovered, 
that  a  human  body  may  be  fweetened, 
and  recovered  from  putrefadiion,  by  be¬ 
ing  bathed  in  antifeptics,  as  well  as 
a  part  of  any  other  animal* 

Whether  this  will  really  be  the  cafe, 
is  a  queftion  that  I  am  not  at  prefent 
furnifhed  with  a  fufficient  number  of  ex¬ 
periments  to  determine  :  and  as  my  prac¬ 
tice  affords  but  very  little  opportunity 
of  feeing  putrid  difeafes,  and  confequent- 
]y  of  making  the  experiments  necelfary 
to  elucidate  this  matter,  I  fhall  fubmit 
to  the  judgment  of  the  public  thofe  I 

have 
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have  already  made.  Several  of  them 
evidently  prove  that  antifeptics  pene¬ 
trate  the  fkins  of  other  animals  as  well  as 
of  men  :  that  they  enter  immediately 
into,  and  circulate  along -with,  the  blood, 
and  are  by  it  diffufed  through  the  whole 
body.  And  fince  they  evidently  poffefs 
a  power  of  recovering  from  a  begun  pu  ¬ 
trefaction,  any  body  which  they  thorough¬ 
ly  penetrate  ;  as  they  ealily  pafs  through 
the  human  fkin,  enter  the  blood,  and 
pervade  the  whole  body  ;  and  as  the  ap¬ 
plication  of  them  in  this  manner,  in  any 
itage  of  a  putrid  diftemper,  would,  in 
my  opinion,  be  very  innocent,  I  think 
it  highly  worthy  of  the  ferious  confi- 
deration  of  thole  who  have  it  in  their 
power  to  make  the  trial. 

Experiments  have  fully  demonftrat- 
ed  to  us,  that  we  are  pofieffed  of  the 
knowledge  of  many  medicines  which 
have  a  power  of  correcting  putrefacti¬ 
on,  when  the  particles  of  the  corrector, 
a^nd  thofe  of  the  putrid  body,  can  be 

B  3  brought 
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brought  into  contact  with  each  other*.  The 
great  defideratum,  therefore,  in  the  cure 
of  malignant  diftempers,  feems  plainly  to 
be,  the  accomplifhment  of  this  mutual 
contact  of  parts  between  the  difeafed  pu¬ 
trefying  body  and  the  corrector  :  which, 
in  my  opinion,  will  be  much  better  done 
by  applying  the  antifeptic  to  the  whole 
furface  of  the  .(kin,  by  way  of  a  bath* 
than  by  taking  it  internally ;  efpecially 
when  we  confider  that  the  aflion  of  the 
ftomach  is  fo  much  debilitated  in  mor¬ 
bid  cafes,  and  particularly  in  putrid  ones, 
that  but  a  very  fmall  portion  of  the  food, 
drink,  or  medicine,  can  be  fufficiently 
prepared  by  it  to  enter  into  the  blood. 

During  a  part  of  the  lad:  war  I  had 
feveral  opportunities  of  feeing  putrid 
malignant  fevers  among  the  foldiers 
and  French  prifoners  *  when  I,  ai¬ 
med:  conftantly,  obferved  that  peculiar 
debility  of  ftomach  I  have  mention¬ 
ed  ;  infomuch  that  there  were  but  few 

*  Vide  Sir  John  Pringle's  and  Dr.  Macbride’s 
Experiments. 
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patients  who  did  not,  foon  after  being 
attack’d,  or  in  the  more  advanced  ftate 
of  the  difeafe,  become  almoft  incapable 
of  retaining  even  the  fimpleft  food  or  me¬ 
dicine  *  :  and,  in  thefe  melancholy  cafes, 
what  could  be  done  ?  The  inefficacy  of 
internal  medicines  appeared  evident,  as 
they  were  immediately  thrown  up  :  and 
yet  no  perfon,  fo  far  as  I  know,  in  fuch 
circumftances,  ever  thought  of  trying 
any  other  external  ones  than  blifters* 
A  number  of  thofe  difmal  cafes  made 
at  that  time  fo  deep  an  impreffion  on 
my  mind,  that  fome  time  after  I  made 
it  my  particular  bufinefs  to  coniider* 
whether  there  might  not,  in  limilar  cir- 
eumftances,  be  other  methods  tried  to 
refcue  the  miferable  vi&ims  from  the 
jaws  of  death. 

In  profecuting  this  inquiry,  I  took 
the  firft  hint  of  ufing  antifeptics  ex- 

*  Dr.  Auftin,  phyfician  in  Edinburgh,  gave  me 
an  account  of  a  putrid  cafe  he  had  lately  under  his 
care,  where  every  thing  was  thrown  up,  almofl  the 
moment  it  entered  the  ftomach. 

B  4  ternally. 
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ternally,  from  thofe  experiments  which 
fhewed  that  they  were  capable  of  fweet- 
ening  pieces  of  putrid  fieih  when  im~ 
merled  in  them  :  and  when  J  confidered 
further,  that  fpirituous  aromatic  fomen¬ 
tations,  poultices,  and  cataplafms  of  bark, 
and  other  antifeptics,  daily  contributed 
to  recover  gangren’d  parts,  I -was,  from 
the  whole  of  thefe  reflections,  led  to. 
think,  that  bathing  the  human  body, 
when  infeCted,  in  folutions  or  decoCtions 
of  them,  might  very  pofiibly  be  of  ufe, 
when  internal  remedies  had  either  failed 

f  *  •  •*  %  c  Vj :  t  .  ■  •  i, 

of  fuccefs,  or  could  not  be  retained  in 

■  \  *  ♦  .  ; 

the  ftomachu  But  as  I  was  by  this  time 
confined  to  private  practice,  where  few, 
or  rather  no  really  putrid  diftempers  ever 
appeared,  and  had,  confequehtly,  no  op¬ 
portunity  of  trying  whether  antifeptics, 
when  applied  externally,  would  operate 
as  I  imagined  j  I  determined  to  make 
fome  experiments  with  them,  in  order  to 
throw  all  the  light  upon  the  fubjeCt  that 
my  fituation  would  allow  of 
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EXPERIMENT  I. 

As  Sir  John  Pringle  and  Dr.  Mac- 
bride  had  both,  by  different  antifeptics, 
and  in  different  manners,  fweetened 
parts  of  an  animal  which  had  become 
putrid ;  I  refolved  to  try  if  I  *  could 
fweeten  a  whole  animal  with  the  fkin 
upon  it  ;  and,  for  this  purpofe,  provided 
myfelf  with  a  dead  rat,  which  I  kept 
till  it  was  juft  beg  n  Ing  to  putrefy, 
as  I  difcovered  by  its  fmelling  a  little 
foetid.  I  then  boiled  one  ounce  of  bark 
in  four  pounds  of  water  till  one  pound 
was  confumed,  and  in  this  decoction  dif- 
folved  three  ounces  of  nitre.  When 
the  bath,  thus  prepared,  came  to  the  heat 
of*  ioo  degrees  of  Farenheit’s  fcale,  I 
made  a  very  tight  ligature  round  the  neck 
of  the  rat,  to  prevent  any  of  the  liquor 
from  getting  into  its  belly,  put  it  into 
a  glazed  earthen  veffel,  and  poured  the 
whole  over  it.  At  the  end  of  fix  hours  it 
was  taken  out,  and  was  then  perfectly 
fweeto 
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EXPERIMENT  II. 

I  kept  another  rat  till  it  became  con- 
fiderably  more  putrid  than  the  laft,  and 
then  put  it  into  a  bath  prepared  exadrly 
in  the  fame  manner.  At  the  end  of  fix 
hours  it  was  taken  out  and  warned,  but 
ftill  retained  its  putrid  fmell.  It  was  then 
returned  into  the  fame  bath  ;  and,  at  the 
end  of  ten  hours  more,  was  examined 
again :  it  feemed  to  fmell  rather  lefs 
putrid.  A  freih  bath  was  then  prepared, 
in  which  it  was  fteeped  for  ten  hours 
more.  The  frefh  bath  feemed  to  have 
operated  very  powerfully,  for  it  now 
fmell ed  much  fvveeter.  Into  this  it  was 
put  again  for  eighteen  hours ;  and  then, 
being  examined,  appeared  intirely  to  have 
loft  its  often  five  fmell. 

.  E  X  P  E  R  I  M  E  N  T  III. 

.  A  third  rat  was  kept  till  it  became 
ftill  more  putrid  than  any  of  the  former. 
It  was  then  put  into  the  bath,  which  was 

frequently  changed  during  fix  days.  At 

my 
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my  firft,  fecond,  and  even  third  examina¬ 
tion,  I  doubted  much  whether  I  fhould 
be  able  to  recover  it.  At  the  fourth  it 
did  not  fmell  quite  fo  difagreeable  ;  and 
from  that  time  the  foe  tor  went  gradually 
oft.  At  the  end  of  the  lixth  day,  it 
was  perfectly  freth. 

EXPERIMENT  IV. 

A  moufe,  which  I  kept  till  it  became, 
as  nearly  as  I  could  judge,  as'  putrid  as 
the  rat,  was  fweetened  in  the  fame  man¬ 
ner,  by  repeated  affufions  of  a  decoCti- 
on  of  camomile  flowers,  in  the  fpace 
of  four  days  :  and  another  by  a  pretty 
flrong  folution  of  camphire  in  lime  wa¬ 
ter,  in  about  three  days  and  a  half.  The 
folution  of  camphire  was  not  fo  frequent¬ 
ly  changed  as  the  decoCtion. 

The  laft  of  the  three  rats  which  I  re¬ 
covered  from  putrefaction,  was  opened  ; 
and  though  the  external  parts  of  it  were 
perfectly  fweet,  yet,  upon  cutting  it  up, 
the  inteftines  ftill  retained  a  fmall  de¬ 
gree  of  fcetor,  and  a  very  confiderable  de¬ 
gree 
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gree  of  lividity,  or  rather  blacknefs,  ap¬ 
peared  all  over  them.  Upon  fteeping  them 
about  twelve  hours  in  a  bath  of  the  fame 
kind  as  that  in  which  the  rat  had  been, 
this  remaining  foetor  went  entirely  off,  but 
the  lividity  remained  Hill  the  fame.  The 
two  mice  were  like  wife  opened  :  their  in¬ 
tertill  es  were  alfo  livid,  but  perfectly 
fweet.  This  does  not  feem  to  have  been 
owing  to  any  difference  in  the  antifeptics 
made  ufe  •  of,  but  to  the  mice  being 
fmaller,  and  more  eafily  penetrated  by 
the  bath  than  the  rat. 

Thefe,  and  feveral  other  experiments 
of  the  fame  nature,  gave  me  an  oppor^ 
Cunity  ox  obferving,  that  the  antifeptics, 
when  applied  to  a  dead  animal,  have  a 
power  to  recover  the  whole,  or  any 
part  of  it,  from  a  ftate  of  putrefaction 
not  too  far  advanced  :  yet  they  have  no 
power  of  taking  away  that  lividity  or 
blacknefs  brought  on  by  the  putrefaction. 
This  conrtitutes  a  very  material  dif¬ 
ference  between  what  happens  to  a 
living  and  a  dead  animal  recovered  from 
'  '  PU- 


ESSAYS. 


*3 


putrefcency  :  for,  when  we  recover  any 
gangren’d  part  in  a  living  animal,  it  is 
always  in  time  reftored  to  its  natural  co¬ 
lour  ;  whereas  thefe  experiments  fhew, 

i  * 

that  the  putrefcency  in  a  dead  ani¬ 
mal  may  be  intirely  remov’d,  and  yet 
the  difcoloration  remain  when  it  is  per¬ 
fectly  fweet. 

Lividity  on  a  living  animal  feems,  as 
far  as  I  can  obferve,  to  arife  either  from 
an  extravafation  of  blood  happening  in 
confequence  of  fomd  violence  done  to 
the  folids  by  external  force,  whereby 
they  are  ruptured,  fo  as  to  allow  their 
contents  to  pafs  into  the  interstices:  of 
the  mufcular  fibres  ;  or  in  confequence 
of  an  inflammation,  when  the  red  glo¬ 
bules  of  blood  are  violently  pufhed  into 
the  lymphatics.  In  both  thefe  cafes  the 
ftagnating  blood  foon  lofes  its  natural 
colour,  becomes  firft  livid,  and  after¬ 
ward  black.  But  in  a  dead  animal,  fo 
far  as  I  have  been  able  to  difcover  by 
difleClions,  the  firmnefs  of  the  folids 
was  always  ‘very  much  deftroyed,  and 

the 
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the  lividity  feemed  to  have  arifen  from  the 
fluids  and  folids  having  joined  together 
to  conftitute  an  indiftind:  and  grumous 
mats  :  and  this  I  imagine  will  lead  us  in¬ 
to  the  reafon,  why  the  natural  colour  is 
reftored  to  a  livid  part  of  a  living  animal 
when  recovered  from  putrefaction,  and 
not  to  that  of  a  dead  one.  For,  in  a 
living  animal,  the  folids  being  generally 
unhurt,  the  extravafated  matter  is  taken 
up  by  the  abforbents,  and'  enters  again 
into  the  blood  :  but  when  it  happens 
that  the  folids  come  to  be  affeCted  alfo, 
the  whole  morbid  part  is  then  feparat- 
ed  from  the  found  body  by  means  of 
fuppuration  5  whereas,  in  a  dead  body, 
the  folids  and  fluids  being  both  equally 
affeded,  and  no  circulation  going  on, 
nor  any  adive  power  exifting  to  throw 
off  the  difeafed  part,  the  colour  once 
loft  can  never  be  regained,  as  we  can 
never  unmix,  and  reftore  to  their  pro¬ 
per  places,  the  folids  and  fluids,  upon 
which  this  natural  colour  feems  very 
much  to  depend.  All  that  we  can  there¬ 
fore 
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fore  do  in  this  cafe  is,  by  the  applica¬ 
tion  of  antifeptics,  to  put  a  flop  to  that 
fermentative  putrefadiion,  whereby  the 
folids  and  fluids  are  blended  together  into 
a  mafs. 

Here  it  will  be  natural  to  inquire,* 
wdiy  that  particular  fpecies  of  fermenta¬ 
tion  which  brings  on  putrefadlion,  though 
it  be  the  fame  both  in  living  and  dead 

animals,  fhould  in  the  latter  almofl:  always 

* 

affedt  the  fluids  and  folids,  at  the  fame 
time ;  and  in  the  former,  often  leave  the 
folids  in  their  natural  ftate  for  a  long 
while  after  the  fluids  have  been  affedted. 
This  appears  to  be  moft  naturally  ac¬ 
counted  for,  by  confidering  that  putre¬ 
faction  never  happens  in  a  living  animal 
but  by  extravafation  *  ;  and  in  a  dead  one 

*  I  do  not  mean  by  this,  that  no  part  of  a  liv¬ 
ing  animal  ever  putrefies  ;  for  where  there  is  an 
extravafation,  it  happens  often  other  wife  :  but  then 
that  part  of  the  animal  is  dead  before  the  putre¬ 
faction  takes  place,  being  without  fenfation  and  cir¬ 
culation  ;  the  only  fare  marks  to  diftinguilh  a  liv¬ 
ing  part  from  a  dead  one. 


always 
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always  without  it :  for,  unlefs  fome  vio¬ 
lence  is  done  to  the  creature  before  it 
expire,  fo  as  to  induce  the  extravafa- 
tion,  moft  of  its  humours  foon  after 
coagulate,  and  then  it  cannot  pofiibly 
happen.  It  would  be  foreign  to  my  pre- 
fent  purpofe  to  attempt  to  explain  the 
caufe  why  ftagnating  humours  putrefy.  It 
is  fufficient  for  me  here  to  know  that  it  is 
a  certain  fa£t,  and  that  it  generally  takes 
place  in  the  extravafated  humours  of  a 
living  animal,  while  the  folids  immerf- 
ed  in  this  extravafation  are,  perhaps,  pre- 
ferved,  by  having  ftill  their  own  fluids  cir¬ 
culating  through  them  :  nor  is  this  to  be 
wondered  at,  when  we  conflder  that  fluids 
conftitute  a  very  large  fhare  of  even  the 
denfeft  parts  of  our  bodies.  If  this  be 
allowed  as  the  reafon  why  the  folids  of 
a  living  animal  remain  often  a  long 
time  intire  amidfl:  ftagnant  putrid  fluids, 
the  want  of  it  will  eafily  explain 
why  the  folids  and  fluids  of  a  dead  ani¬ 
mal,  being  one  ftagnated  mafs,  fhould 

be 
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he  equally  liable  to  be  adted  upon  by  a 
putrefying  caufe. 

EXPERIMENT  V. 

if  putrefaction  be  too  far  advanced 
before  any  .attempt  is  made  to  flop  it* 
in  that  cafe,  no  whole  animal,  nor  any 
part  of  it,  carl  ever  be  recovered.  I  al¬ 
lowed  a  rat  to  grow  confiderably  more 
putrid  than  any  of  the  former  j  but 
all  the  methods  I  could  ufe  did  not 
feem  in  the  lead  to  have  fweetened  it ; 
though,  indeed,  they  retarded  the  prog  refs 
of  the  putrefadlion,  and  kept  the  animal 
pretty  nearly  in  the  fame  ftate  in  which 
it  was  at  the  beginning  of  the  experi¬ 
ments.  But  there  is  a  ftate  of  putre¬ 
fadlion,  a  few  degrees  beyond  this, 
which  it  is  impofiible  even  to  retard, 
and  where  no  methods  can  fave  the 
texture  of  the  parts  from  running  in¬ 
to,  aim  of,  immediate  difTolution.  This 
ftiould  teach  every  one  always  to  call  in 

C  proper 
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proper  affiitance,  as  foon  as  poffible,  in 
putrid  diftempers ;  for,  in  their  firft  ftage, 
they  will,  perhaps,  eaiily  yield  to  judi¬ 
cious  remedies  ;  in  their  fecond,  the  cafe 
is  at  heft  but  doubtful ;  and  in  the  laft, 
the  patient  is  always  irrecoverably  loft* 

EXPERIMENT  VL 

I  took  a  fmall  rabbet,  and  having 
killed  it,  put  it  up  to  the  middle  into 
a  very  ftrong  folution  of  nitre,  and 
kept  the  upper  part  of  it  carefully 
above  the  furface  of  the  liquor.  In  this 
manner  it  remained  for  twelve  hours,, 
during  which  time  the  folution  was  kept 
in  a  heat  of  about  96  degrees.  I  then 
took  it  out  of  the  bath,  fkinned  it,  and 
cut  off  two  drachms  of  its  fiefh  from 
that  part  which  had  been  immerfed  in 
the  folution,  and  the  fame  quantity 
from  that  part  which  had  been  kept 
above  the  furface  of  it.  Thefe  pieces 
were  each  put  into  a  feparate  gallypot, 
with  two  ounces  of  pure  water,  and  let 

in 
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in  a  heat  of  96  degrees.  After  they 
had  flood  24  hours  (which  is  much  longer 
than  the  time  ufually  required  to  pro¬ 
duce  putrefaction  in  that  degree  of  heat)* 
the  piece  cut  from  that  part  of  the  rab¬ 
bet  which  had  been  above  the  furface 
of  the  bath,  began  to  putrefy,  but  the 
other  piece  was  not  changed  till  fix  hours 
after ;  and  even  then  the  putrefaction  ad¬ 
vanced  much  flower  in  this,  than  it  did  in 
the  other. 

EXPERIMENT  VII. 

7  took  two  living  rabbets,  nearly  of  an 
equal  fize,  and  having  diffolved  fix  ounces 
of  nitre  in  twelve  pounds  of  water,  and 
heated  the  folution  to  no  degrees,  put 
one  of  the  rabbets  into  it,  and  confined 
it  there  for  the  fpace  of  fifteen  minutes  * 
taking  care  always  to  keep  its  head 
above  the  furface  of  the  liquor,  that 
none  of  it  might  enter  by  its  mouth. 
The  creature  did  not  fhew  any  figns  of 
uneafinefs  in  the  bath,  ’  and,  as  foon  as 

C  2  it 
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It  was  taken  out  of  it,  ran  about  the 
room  in  its  ufual  manner.  Eighteen 
hours  after  I  heated  the  fame  folution 
to  the  degree  of  105$  and  put  the  fame 
rabbet  into  it  for  the  fpaee  of  half  an 
hour  ;  toward  the  end  of  which  time  it 
fee  me  d  very  uneafy,  and  I  imagined  it 
was  fick ;  but  as  foon  as  it  was  taken 
out  it  appeared  perfe&dy  well,  and  im¬ 
mediately  eat  feme  of  its  ufual  food. 
Two  hours  after  this,  it  was  killed ;  a 
piece  of  paper  was  fteeped  in  the  ferum 
of  its  blood,  then  dried  by  a  flow  fire, 
and  expofed  to  the  flame  of  a  can¬ 
dle,  when  it  immediately  caught  fire, 
fparkled,  and  emitted  a  bright  flame  like 
nitre;  a  fure  fign  that  the  blood  was 
impregnated  with  that  fait.  The  other 
rabbet  was  killed  at  the  fame  time, 
and  they  wrere  both  fkinned  and  hung 
in  a  cool  clofet*  a  yard  diftant  from 
each  other.  After  they  had  hung  four 
days,  they  began  both  to  fmell  a  little 
foetid.  On  the  fixth  day,  lividity,  and 

other 
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other  fymptoms  of  putrefaction,  were 
very  evident  on  the  neck,  and  even  ap¬ 
peared  faintly  on  feveral  other  parts  of 
the  rabbet  that  had  not  been  bathed. 
Some  fmall  degree  of  lividity  was  alfo 
vifible  on  the  neck  of  that  one  which 
had  been  bathed  ;  but  none  could  be  dis¬ 
covered  on  any  other  part  of  it,  nor  did 
it  fmeli  half  fo  difagreeably  as  the  other^. 
Both  thefe  rabbets  were  kept  for  about 
three  weeks  longer ;  when,  inftead  of  run¬ 
ning  into  a  total  diffolution  as  I  expeCted, 
they  grew  fo  extremely  dry  that  the  pu¬ 
trefaction  advanced  but  very  flowly  ;  how¬ 
ever,  at  the  end  of  that  time,  the  one 
which  had  not  been  bathed,  w 3$  evidently 
much  more  foetid  than  the  other. 

The  Ikins  of  rats,  of  mice,  and  of 
rabbets,  are  all  very  clofely  covered  with 
hair  j  and,  as  appears  by  a  microfcope, 
not  nearly  fo  porous  as  thofe  of  men.  If, 
therefore,  under  thefe  difad  vantages,  the 

*  Their  inteftines  were  taken  out  as  foon  as 
J3jey  were  killed. 

c3 


two 


22 


EXPERIMENTAL 

two  former  abforb  a  fuffieient  quantity  of 
gn  antifeptic  to  recover  the  animals  from  a 
begun  putrefaction ;  and  the  latter,  enough 
to  keep  it  much  longer  than  ufual,  from 
becoming  in  any  degree  putrid  ;  it  is  cer¬ 
tain,  that  ftill  a  larger  quantity  will  go 
through  the  human  fkin  ;  fo  that,  if 
the  effect  of  an  antifeptic  be  any  way 
proportioned  to  its  quantity,  we  have 
much  more  tp  hope  for  from  its  ope¬ 
ration  on  the  human  fubjedt,  than  on  any 
of  thefe  animals. 

EXPERIMENT  VIII. 

I  took  two  living  rabbets,  made  a 
fmall  incifion  in  the  thigh  of  each  of 
them,  and  filled  the  incifions  with  pu¬ 
trid  matter  from  a  piece  of  mutton,  which 
had  been  long  kept  in  a  phial  for  that 
purpofe.  On  the  third  day  after  the 
operation,  both  their  wounds  appeared 
fomething  livid  ;  on  the  fourth,  the  li- 
vidity  was  lefs  perceptible,  and  they  were 
covered  with  an  debar ;  and  on  the  fe- 

venth. 
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venth,  they  were  perfectly  healed.  I 
then  made  a  new  incifion  on  the  thigh 
of  each  of  them,  fomewhat  larger  than 
the  former,  and  filled  each  with  a  piece 
of  the  fame  mutton  when  it  was  become 
extremely  foetid,  applying  over  them 
ftrong  pieces  of  fticking-plafter.  After 

thirty- fix  hours  the  dreffings  were  re¬ 
moved,  when  the  wound  upon  one 
of  the  rabbets  was  full  of  a  blinking, 
fanious,  matter,  with  a  dark  livid  ring 
around  it.  The  next  day  this  lividity 
was  bill  more  dark,  and  the  difcharge 
from  the  wound  appeared  exadly  like 
that  from  a  gangrened  part.  On  hand¬ 
ling  it,  the  rabbet  feemed,  by  its  cries, 
to  feel  very  great  pain ;  but,  not- 
withftanding  all  this,  to  my  great  fur- 
prize,  it  began  the  following  day  to 
fuppurate,  and,  in  about  five  days  more, 
was  perfectly  healed.  The  plafler  had 
dipt  off  from  the  wound  on  the  other 
rabbet ;  it  was  therefore  inoculated  again. 

The  wound  fhewed  much  the  fame  fym- 

C  4  ptoms 
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ptoms  as  that  on  the  other,  and  healed 
pearly  in  the  fame  time. 

The  intention  of  this  experiment  was 
to  have  thrown  both  the  rabbets  into  a 
putrid  fever,  and  then  to  have  attempted 
the  cure  of  one  of  them  by  the  external, 
and  of  the  other  by  the  internal,  applica¬ 
tion  of  the  fame  antifeptic ;  and  to  have 
obferved  carefully,  in .  which  of  thefe 
ways  it  fucceeded  heft.  In  order  to  bring 
on  the  putrefaction,  and  make  my  ex¬ 
periment  fucceed,  I  had  the  rabbets  fed 
on  bread  and  milk,  left  the  antifeptic 
power  of  green  vegetables,  their  natural 
food,  fhould  overcome  the  feptic  power 
of  the  putrid  matter. 

Nothing  can  demonftrate  more  clearly 
than  this  experiment,  what  nature  is  able 
to  perform,  in  an  animal  that  lives  agree¬ 
ably  to  her  dictates,  and  whofe  blood  is 
not  vitiated  by  irregularity  or  debauche¬ 
ry  ;  for  though  the  matter  with  which 
the  rabbets  were  laft  inoculated,  was  fo 
extremely  foetid,  that  when  I  took  the 

cork 
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cork  out  of  the  phial  in  which  it  was 
contained,  I  was  obliged  to  hold  it  be¬ 
low  the  chimney,  otherwife  the  room 
was  in  an  inftant  filled  with  fuch  an  in¬ 
tolerably  offenfive  vapour  that  it  was 
impoflible  to  remain  in  it ;  and  though 
it  evidently  aftedled  the  parts  to  which  it 
was  applied  in  both  the  inoculations, 
yet  nature  was  ftrong  enough  either  to 
keep  it  from  entering  into  and  contami¬ 
nating  the  blood,  or  to  throw  it  off  again 
by  fuppuration, 

EXPERIMENT  IX. 

Having,  by  the  foregoing  experiments, 
fully  fatisfied  myfelf  that  diffolved  anti- 
feptics  penetrated  the  Ikins  of  dead  and 
of  living  animals ;  I  next  refolved  to 
try  if  I  could  determine  nearly  the 
quantity  that  would  be  abforbed  by  the 
whole  furface  of  a  human  body,  when 
the  folution  was  of  a  given  ftrength, 
and  applied  for  a  given  time.  For  this 
purpofe  I  diffolved  four  ounces  of  nitre 
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in  four  pounds  of  water,  and  heated  the 
fclution  to  100  degrees  of  Farenheit’s 
fcale.  I  then  rubbed  one  of  my  hands 
with  a  hard  clath,  put  it  into  it  as  far  as 
the  junction  of  the  carpal  bones  with 
the  radius  and  ulna,  and  kept  it  there  for 
fifteen  minutes.  When  this  time  was 
elapfed,  I  took  out  my  hand,  weighed 
the  bath,  and  found  that  it  had  loft  an 
ounce  and  a  half  I  next  evaporated 
the  water  over  a  flow  fire,  and  fet  the 
nitre  to  chryftallize.  When  the  chryftals 
were  properly  feparated  from  the  re¬ 
maining  water,  they  weighed  only  '  two 
ounces.  The  furface  of  my  hand  had 
imbibed  no  more  than  an  ounce  and  a 
half  of  the  folution,  and  yet  two  ounces 
of  the  nitre,  which  conftituted  a  part  of 
it,  were  loft ;  which  exceeded  by  half 
an  ounce  the  whole  quantity  anforbed, 
and  made  me  fufpeft,  what  I  found  by  a 
fubfequent  experiment,  that  the  nitre,  as 
well  as  the  water,  had  evaporated  in  the 

#  Including  what  was  loft  by  evaporation. 
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boiling  :  I  therefore  concluded,  that  on¬ 
ly  a  quantity  of  it  proportionate  to  the 
quantity  of  water  in  which  it  was  dif- 
folved,  could  be  abforbed.  Allowing  this 
to  be  the  cafe,  which  I  think  cannot 
eafily  be  denied,  it  will  appear  from  a 
fair  calculation,  that  a  much  larger  quan¬ 
tity  of  this  or  any  other  diffoluble  anti- 
feptic  fait  can  be  thrown  into  the  blood 
in  this  manner,  than  can  be  taken  with 
impunity  into  the  flomach.  Befides,  this 
method  of  application  has  this  peculiar 
advantage,  that  all  which  is  abforbed 
goes  immediately  into  the  blood ;  where¬ 
as  we  cannot  reafonably  fuppofe,  that  all 
of  it  that  is  taken  into  the  ftomach  can 
poffibly  do  fo. 

The  calculation  of  what  the  whole 
body  would  abforb,  from  what  was  ab¬ 
forbed  by  one  hand,  is  as  follows  :  When 
one  ounce  of  nitre  is  diffolved  in  one 
pound  of  water,  the  proportion  of  ni¬ 
tre  to  that  of  the  water,  is  nearly  as  one 
to  fixteen;  and  therefore,  every  ounce 
cf  water  contains  nearly  half  a  drachm 

of 
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of  nitre.  One  ounce  and  a  half  of  the 
fluid  was  abforbed  by  my  hand,  which 
ounce  and  a  half  contained  forty-five 
grains  of  nitre.  Now,  allowing  that  the 
furface  of  my  hand  is  to  the  furface  of  my 
whole  body  as  one  is  to  fixty  (which  is 
a  very  moderate  computation )  ;  and  tak¬ 
ing  it  for  granted  alfb,  that  all  the  fur¬ 
face  of  my  body  will  abforb  equally  with 
that  of  my  hand  (which  it  certainly  will 
do  at  the  lead,  as  it  is  conftantly  covered, 
and  on  that  account  more  porous  than 
my  hand,  which  is  aimed  always  expofed 
to  the  air)  5  it  follows,  that  if  my  whole 
body  had  been  immerged  for  the  fame 
fpace  of  time,  in  a  folution  of  the  fame 
drength,  it  would  have  abforbed  ten 
pounds  five  ounces  of  it  ^  and  this  ten 
pounds  five  ounces  would  have  contain¬ 
ed  2700  grains,  that  is,  five  ounces  five 
drachms  of  nitre,  which  is  indeed  a  very 
large  quantity.  But  if  the  folution  was 
made  dronger,  a  quantity  dill  much 
larger  might  be  imbibed  in  the  fame 
manner.  It  may,  indeed,  be  objedted, 

that 
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that  even  this  quantity  received  immedi¬ 
ately  into  the  blood  would,  perhaps, 
prove  fatal ;  or*  if  not  fo,  that  it  would* 
at  beft,  be  a  dangerous  experiment  to  at¬ 
tempt  it.  But,  in  my  opinion,  there  is 
very  little  harm  to  be  dreaded  from  it$ 
and  if  there  is,  a  folution  of  whatever 
ftrength  we  pleafe,  can  eafily  be  at  any 
time  prepared,  the  ufe  of  which  can  be 
productive  of  no  mifchief.  Or  a  decoc¬ 
tion  of  bark,  or  fome  other  antifeptic  ve¬ 
getable  fubftance,  may  be  ufed  inftead  of 
the  nitre  ;  and  then  it  is  impoffible  that  we 
can  have  any  thing  to  fear.  Tho’,  even 
fuppofing  the  experiment  to  be  danger¬ 
ous,  1  think  the  known  fatality  of  putrid 
difeafes  would  fully  authorife  a  perlbn  to 

make  it ;  for  it  is  certainly  much  better 

</ 

to  try  every  thing  which  has  the  fin  ail  eft 
chance  in  deiperate  cafes,  than  to  aban¬ 
don  a  patient  to  certain  death. 

EXPERIMENT  X. 

In  order  to  difcover  how  I  had  loll;  a 
greater  quantity  of  nitre  in  the  laft  ex¬ 
periment. 
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periment,  than  the  quantity  of  the  bath 
that  was  abforbed,  I  again  dilfolved  four 
ounces  of  it  in  four  pounds  of  water 
and,  without  bathing  any  thing  in  it,  fet 
it  immediately  to  evaporate  over  a  flow 
fire.  In  the  vapour  arifing  from  it  I  fufi- 
pended  feveral  pieces  of  paper,  at  dif-* 
ferent  diftances  from  its  furface  ;  and, 
when  they  were  thoroughly  wet,  I  dried 
them,  and  having  expofed  them  to  the 
flame  of  a  candle,  found  them  all  equally 
impregnated  with  nitre  s  a  demonftrative 
proof  that  it  evaporated  along  with  the 
water.  When  the  evaporation  was  finifh- 
ed,  the  nitre  was  fet  to  chryftallize  :  on 
weighing  it,  I  found  one  drachm  more 
than  in  the  laft  experiment^  but  no  in¬ 
ference  can  be  drawn  from  this  difference, 
as  a  quicker  or  flower  fire  might  eafilv 
produce  it. 

- 

EXPERIMENT  XL 

In  the  ninth  experiment  I  had  loft  a 

JL 

certain  quantity  of  the  nitre  made  ufe  of, 

but 
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but  had  no  demonftrative  proof  that  any 
part  of  what  was  fo  loft  had  gone  into  my 
blood.  I  therefore  prepared  a  folution  of 
it,  of  the  fame  ftrength  as  in  that  experi¬ 
ment;  and  having  heated  it  to  ioo  degrees, 
put  both  my  feet  into  it,  and  kept  them 
there  exadtly  fifteen  minutes.  In  about  ten 
minutes  after  they  were  taken  out,  I  had  a 
very  plentifulWifcharge  of  urine,  in  which 
I  wetted  fome  pieces  of  paper  ;  and  having 
dried,  and  expofed  them  to  a  flame,  found 
them  all  very  highly  impregnated  with  ni¬ 
tre.  Some  experiments,  to  be  mentioned 
afterwards,  will  fhew  this  fait  to  be  a  very 
powerful  diuretic  ;  but  I  do  not  recoiled: 
that  ever  the  internal  ufe  of  it  made  me 
evacuate  fuch  large  quantities  of  urine  as 
I  did  by  this  bath,  though  I  had  then 
drunk  no  remarkable  quantity  of  any 
liquid.  It  would  therefore  feem,  that, 
when  ufed  in  this  manner,  it  haa  a 
greater  tendency  towards  the  kidnies  than 
when  taken  internally  :  but  this  a  An¬ 
gle  obfervation  does  not  authorife  me  to 
affert.  I  have  likewife  found,  that  the 


urine 


EXPERIMENTAL 


urine  may  be  impregnated  with  nitre' 
taken  into  the  ftomach  >  but,  in  this 
way,  the  quantity  it  contains  is  much 
lefs ;  nor  does  the  impregnation  take 
place,  fo  far  as  I  have  obferved,  till  at 
lead:  two  hours  after  the  fait  is  taken ; 
whereas,  in  this  experiment,  it  took  place 
in  twenty-five  minutes* 

EXPERIMENT  XlL 

The  laft  experiment  afforded  a  he¬ 
rn  on  fixable  proof,  that  diffolved  nitre, 
and,  confequently,  every  other  foluble 
fait,  might  be  taken -up  by  the  abforbent 
veffels,  and  introduced  into  the  blood ; 
but  I  had  hitherto  attained  no  evidence 
fufficiept  to  fatisfy  me,  that  the  parti¬ 
cles  of  any  antifeptic  vegetable,  in  a  de- 
codion,  or  any  other  form,  could  enter 
in  :he  fame  manner  :  I  therefore  poured 
three  ounces  of  frefh  urine  into  a  phial, 
and  put  into  it  two  drachms  of  mutton. 
Three  ounces  of  urine,  evacuated  at  the 
fame  time,  were  put  into  another  phial ; 

and 
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and  they  were  both  fet  in  a  heat  of  about 
eighty-four  degrees,  at  four  o’clock  in 
the  afternoon.  I  then  prepared  a  very 
ftrong  decodtion  of  Peruvian  bark,  heated 
it  to  ioo  degrees,  and  that  fame  evening, 
at  eight  o’clock,  put  both  my,  feet  into 
it,  and  kept  them  there  for  an  hour  and 
a  half :  at  half  an  hour  after  ten  o’clock 
having  made  urine,  I  put  three  ounces 
of  it  into  a  phial,  with  one  drachm  of 
the  fame  mutton  as  was  in  the  other,  and 
three  ounces  into  a  phial  by  itfelf.  Thefe 
two  laft  glafles  I  fet  in  the  fame  place 
with  the  former,  having  p re v iou fl y  m a r k - 
ed  them,  to  diflinguilh  them  from  each 
other.  At  the  end  of  28  hours,  the  urine 
that  had  been  made  before  I  bathed  my 
feet  in  the  decodtion,  began  to  have  the 
difagreeable  fmell  peculiar  to  urine  turn¬ 
ing  dale  ;  this  fmell  augmented  the  fe~ 
cond  and  third  day  after ;  when,  being 
fully  convinced  that  it  was  putrid,  I 
threw  it  out.  The  other  glafs,  which 
contained  the  urine  that  had  been  made 
before  the  bathing,  and  the  drachm  of 
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mutton,  continued  perfectly  fweet  till 
about  the  end  of  the  third  day,  and  then 
began  to  emit  a  fmell  refemhling  that  of 
dale  urine  and  putrid  meat,  which  con¬ 
tinued  encreafing  for  feveral  days  :  the 
mutton  was  then  taken  out  :  it  was  foft, 
fpongy,  and  would  hardly  bear  to  be 
handled  without  falling  to  pieces.  From 
the  fird  day  the  contents  of  both  thefe 
glaffes  always  appeared  turbid  from  top 
to  bottom,  and  of  a  whitifh  colour. 

After  eight  days,  the  urine  which  had 
been  made  after  I  bathed,  and  which  had 
the  mutton  in  it,  began  to  fmell  a  little  : 
but  it  was  feveral  days  more  before  I 
could  be  fenlible  that  this  fmell  was  en- 
creafed.  I  kept  it  by  me  fourteen  days,  and 
dill  the  putrefaction  was  very  trifling :  on 
examining  the  mutton,  its  texture,  colour, 
and  firmnefs,  were  found  very  little  injured. 

The  urine  which  had  been  made  after 
bathing  in  the  bark,  remained  perfectly 
fweet,  without  any  fediment,  and  free 
from  the  lead  urinous  or  putrefactive 
fmell  for  the  fpace  of  three  weeks  :  the 
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glafs  was  then  overturned  by  an  accident* 
which  had  happened  for  feme  days,  be¬ 
fore  I  knew  any  thing  of  it.  But  fome 
urine  which  I  palled  the  next  morning 
after  the  bathing,  remained  in  the  houfe 
perfectly  fweet  for  upwards  of  five  weeks ; 
during  all  which  time  it  never  depofited. 
any  fediment,  but  contraded  a  white 
cruftaceous  furface,  and  left  fomething  of 
a  gummy  adhelive  nature  round  the  brim 
of  the  bowl  in  which  it  had  been  kept. 

In  a  fmall  quantity  of  this  urine,  after 
it  had  been  kept  about  a  month,  I  dif- 
folved  a  few  grains  of  fait  of  fteeh  The 
folution  was  of  a  turbid  greyifh  colour, 
and  words  written  with  it  on  a  pieGe  of 
white  paper,  were  very  legible,  being  of  a 
dun  black  colour.  I  at  firft  took  this  as 
a  proof  that  the  urine  was  faturated  with 
bark  ;  but  to  my  great  furprife,  on  trying 
the  fame  experiment  with  frefli  urine, 
the  effed  was  exadly  the  fame. 

Though  this  experiment  does  not  af¬ 
ford  a  plain  demonllration  of  the  bark 
having  entered  into  my  blood,  yet  it  ap- 
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proaches  a$  near  to  it  as  poffible.  For 
the  urine  which  I  made  before  the  bath¬ 
ing,  began  to  putrefy  nearly  in  the  ordi¬ 
nary  time  that  urine  takes  to  run  into  pu¬ 
trefaction  :  whereas  that  which  was  made 
immediately  after  the  bathing,  and  that 
which  was  made  the  next  morning  after 
it,  did  not  turn  putrid  while  I  kept  them. 
To  what  could  this  be  owing  but  the 
bark  ?  Is  it  reafonable  to  fuppofe,  that 
any  caufe  could  exift  in  my  body,  which 
could  make  a  quantity  of  urine,  made  at 
four  o'clock  in  the  afternoon,  putrefy  in 
about  24  hours  ;  and  another  quantity, 
made  about  ten  o'clock  that  fame  night, 
relift  putrefaction  during  the  fpace  of 
three  weeks ;  and  another,  made  next 
morning,  relift  it  five  weeks  ?  Surely  this 
is  not  to  be  explained  upon  any  other 
hypothelis,  than  that  of  the  bark  having 
entered  into  my  blood,  and  been  feparated 
along  with  my  urine. 

One  phenomenon  that  happened  in  this 
experiment,  furprifed  me  not  a  little : 
It  was,  to  find  one  part  of  the  urine  made 

before 
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before  the  bathing,  putrify  much  fooner 
alone,  than  another  equal  part  of  the 
fame  urine,  with  a  piece  of  mutton  in  it. 
This  is  quite  contrary  (as  far  as  I  know) 
to  what  ufually  happens  to  every  other 

i 

fluid  liable  to  putrefaction  :  fpr  all  the 
obfervations  hitherto  made,  agree,  that 
thefe  run  much  fooner  into  that  ftate, 
when  any  animal  fubftance  is  added  .to 
them,  than  when  alone  j  and  even  many 
fluids,  of  themfelves  not  putrefcible,  may 
be  rendered  fo  by  the  addition  of  any  ani¬ 
mal  fubftance.  But  here  it  would  feem, 
that  the  putrefaction  of  the  urine  was 
very  confiderably  retarded  by  the  mutton 
that  was  put  into  it. 

It  has  long  been  an  eftablifhed  opinion, 
that  neutral  falts  are  the  only  medicines 
that  can  enter  into  the  blood,  pafs  through 
the  body,  and  ftill  retain  their  priftine  na¬ 
ture,  and  be  reduced  to  their  original  form. 
But  from  what  happened  here,  it  may  be 
concluded  that  bark  is  capable  of  mixing 
with  the  blood,  and  ftill  retaining  its  anti- 
feptic  power ;  and  if  it  can  pafs  through 
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the  blood  with  this  power,  it  may  perhaps 
alfo  be  reducible  to  its  original  form.  On 
a  ftridter  inquiry  it  will  probably  be 
found,  that  there  are  other  things  of  the 
fame  nature  which  have  hitherto  efcaped 
our  notice. 

EXPERIMENT  XIIL 

As  the  laft  experiment  had  not  fully 
fatisfied  me,  whether  the  bark  had  en¬ 
tered  through  the  euticular  pores  into 
my  blood,  I  imagined  if  it  would  cure  an 
ague  by  bathing  in  a  deception  of  it,  there 
would  remain  no  more  doubt  concerning 
the  matter.  I  had  no  fmall  difficulty  to 
get  a  proper  patient  for  an  experiment  of 
this  kind,  as  agues  are  very  rarely  met  with 
in  this  metropolis  $  and  as  it  was  necef- 
fary  to  find  one  who,  fince  the  appearance 
of  the  fit,  had  taken  no  medicine.  How¬ 
ever,  at  laft,  having  met  with  a  labouring 
man  in  the  fuburbs,  who  had  fuffered  four 
regular  fits  of  a  tertian,  I  with  much  dif¬ 
ficulty  obtained  his  confent,  after  I  had 
8  previoujly 
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previoufly  explained  to  him  my  reafons 
for  the  experiment,  fhown  him  that  no 
danger  could  poflibly  arife  from  it,  and 
given  him  money  to  buy  a  pound  of  bark 
out  of  a  laboratory,  that  he  might  be 
certain  that  I  had  mixed  nothing  with  it. 

Matters  'being  thus  far  fettled,  I  left 
nim  directions  to  boil  it  in  a  large  kettle 
of  water  for  four  or  five  hours,  and  then 
to  fend  for  me,  which  was  done  accord¬ 
ingly.  When  I  came,  I  ordered  a  deep 
narrow  tub  to  be  got,  reduced  the  heat  of 
the  decodtion  to  100  degrees  of  Faren- 
heit’s  icale,  poured  it  into  the  tub,  and 
made  the  patient  rub  his  legs  ftrongly  with 
a  hard  cloth,  and  put  them  into  it.  A 
cloth  was  laid  over  the  mouth  of  the  tub 
to  detain  the  vapour,  and  the  liquor  kept, 
as  near  as  pofiible,  to  this  original  heat 
for  two  hours ;  then  the  patient  was  taken 
out  and  put  to  bed.  This  fir  ft  bathing 
-was  in  the  evening,  after  the  fit  for  that 
day  was  over.  He  was  ordered  to  repeat 
it  again  the  next  day,  and  to  begin  about 
three  hours  before  the  time  that  he  ex- 
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pedted  the  paroxyfm  to  return.  He  did 
fo  ;  and  foon  after  he  came  out  of  the 
bath,  grew  lick,  and  went  to  bed,  but  had 
very  little  either  of  the  cold  or  hot  fit. 
He  repeated  the  bath  again  that  evening, 
the  next  morning,  and  the  next  night. 
1  then  ordered  him  to  defift  from  ufing  it, 
but  to  keep  the  liquor  by  him,  which  he 
did,  and  paffed  four  days  at  his  ordinary 
labour  in  perfedl  health  ;  but  the  fifth 
day,  having  got  wet  to  the  £kin,  his  ague 
returned  in  the  evening.  As  foon  as  the 
fit  was  over,  he  heated  his  liquor,  and 
bathed  in  it  as  formerly ;  and  afterwards, 
by  my  direction,  took  two  vomits,  and 
continued  to  bathe  twice  every  day  for 
the  fpace  of  four  days.  He  has  had  no 
return  of  the  fit  after  ufing  the  bath  this 
time,  though  about  two  months  haye 
elapfed  fince  he  left  it  off, 

It  is  impofiible  for  any  thing  to  have 
afforded  a  clearer  proof  of  the  bark  hav¬ 
ing  entered  through  the  fkin  into  the 
blood,  than  this ;  for  we  know  it  has  a 
fpecific  power  of  curing  an  ague,  and  is 
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the  only  thing  that  is  polTeffed  of  this 
power.  It  was  here  applied  to  the  fkin, 
the  ague  was  removed,  and  confequently 
it  mu  ft  have  penetrated  the  fkin  and  en¬ 
tered  into  the  circulation.  If  the  ague,  fo 
removed,  had  not  returned  again,  it  might 
have  been  objected  that  its  difappearing 
at  the  time  it  did,  was  only  fortuitous; 
but  its  returning  again,  and  being  re¬ 
moved  a  fecond  time,  in  the  fame  manner* 
leaves  no  room  to  doubt,  that  both  thefe 
removals  were  owing  to  the  adtion  of  the 
bark.  It  is  no  uncommon  thing  for 
agues  which  have  for  fome  time  di (ap¬ 
peared  by  the  internal  ufe  of  the  bark,  to 
-  return,  in  confequence  of  its  not  being 
long  enough  continued,  or  taken  in  too 
fmall  dofes.  The  very  fame  thing  hap¬ 
pened  here  ;  and  as  a  longer  continu¬ 
ance  of  the  bathing  had  the  fame  effedt 
as  a  longer  continuance  of  the  internal 
ufe  of  the  bark  would  haye  had  in  the 
fame  circumftances,  we  have  here  an  evi¬ 
dent  demonftration,  that  the  particles  of 
an  antifeptic  vegetable,  properly  prepared. 
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can  gain  admittance  into  a  living  animal* 
through  the  pores  of  the  ikin. 

This  is  a  fa  &  which  has  long  been 
known ;  though  it  appears  that  very  little 
ufe  has  hitherto  been  made  of  it.  In  the 
countries  where  agues  are  endemic,  and 
where  even  children  are  fubjedi  to  them, 
who  are  too  young  to  be  prevailed  upon 

by  argument,  or  urged  by  force,  to  take  fo 
unpalatable  a  drug  as  the  bark;  feme 
practitioners  have  applied  it  to  the  furface 
of  the  ikin  in  various  forms,  fuch  as  plan¬ 
ters,  poultices,  and  even  the  dry  powder 
quilted  between  the  folds  of  a  waiftcoat 
made  for  that  purpofe*  All  thefe,  and 
feveral  other  ways,  I  am  informed,  have 
been  attended  with  fuccefs  :  and  they  all 
afford  corroborating  proofs,  that  the  vir¬ 
tues  of  very  fine  vegetable  powder  may 
be  received  through  the  ikin ;  but  when 
this  vegetable  powder  is  ftill  further 
broken  down,  by  being  prepared  into  a 
decoftion,  it  is  certainly  preferable  to  any 
of  the  above  preparations,  both  in  agues 
and  in  all  putrid  diftcmpers. 
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Not  to  inlift  fully,  at  prefent,  on  all 
the  inferences  which  may  be  drawn  from  a 
certainty  of  the  bark  penetrating  thefkin, 
and  curing  an  ague  when  externally  ap¬ 
plied,  I  fhall  only  mention,  that  I  have 
feveral  times  met  with  patients  who,  from 
a  repeated  ufe  of  it,  had  contracted  fuch 
an  unconquerable  averfion  to  it,  that  ra^ 
ther  than  fwallow  an  ounce  of  it,  they 
would  have  fubmitted  themfelves  to  any 
trouble  ©r  expence  whatever.  When  thefe 
cafes  occur,  this  experiment  opens  to  us  a 
method  of  relieving  the  patients  by  the 
fame  medicine,  without  fubjeCting  them 
to  the  difagreeable  talk  of  fwailowing  it. 

The  ingenious  Dr.  Francis  Home,  in 
his  Principia  Medicine? 3  is  of  opinion,  that 
relaxation  of  the  animal  fibres  is  the  caufe 
of  an  intermittent  fever  ;  and  his  reafons 
are,  §>uia,  irao,  veniunt  temporibus  annis  hu¬ 
mid:  r.  2do,  Aufugiunt  temporibus  Jiccis * 
3tlo>  mag  is  humidum  temp  us,  eo  magis 

Javiunt.  4t0 ,  In  locis  aquojis ,  plaudoJis>fem - 
per  grajfantur .  Thefe  appearances,  he 
thinks,  are  to  be  accounted  for  from  moi~ 
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fture  rendering  the  fibres  longer  and  lefs 
elaftic  :  and  from  the  whole  very  jjuftly 
infers,  that  as  agues  are  cured  by  warm 
aftringent  medicines,  thefe  medicines  ope¬ 
rate  only  by  removing  the  relaxing  caufe. 

On  mentioning  my  intention  of  making 
this  experiment  to  the  Dodor,  he  was  of 
opinion,  that  if  it  fucceeded,  it  would 
overturn  his  theory  of  relaxation,  as  the 
warm  bath  is  known  to  relax  more  pow¬ 
erfully  than  any  other  thing  we  know. 
It  has  fucceeded ;  but,  notwithftanding 
that,  I  am  inclined  to  think,  has  not 
invalidated  anything  which  the  Dodor  has 
advanced.  For  when  a  warm  bath,  pre¬ 
pared  with  fo  ftrong  an  aftringent  as  the 
bark,  is  applied,  the  relaxing  quality  re- 
fiding  in  the  heat  and  moifture  may  be, 
and  certainly  is,  counterbalanced  by  the 
aftringency  of  the  medicine :  and  this 
feems  to  be  confirmed  by  fteeping  a  piece 
of  leather  in  a  decodion  of  oak,  or  Peru¬ 
vian  bark,  heated  to  ioo  degrees  ;  as  the 
leather  here  does  not  come  out  with  its 
fibres  relaxed  and  elongated,  but  has  them 
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contracted  and  fhrivelled  up  in  a  very  evi¬ 
dent  manner :  which  plainly  points  out 
to  us,  that  the  power  of  aftringency  is  not 
deflroyed  by  the  moderate  heat  of  the  ve¬ 
hicle  in  which  the  aftringent  is  conveyed. 
After  bathing  my  own  legs  and  feet  in  a 
decoCtion  of  the  bark,  I  felt  a  contraction 
of  the  fkin,  fomething  fimilar  to  what 
happens  in  leather;  from  whence  we  may 
infer,  that  the  bark  in  a  warm  vehicle 
will  operate  in  the  fame  manner  on  a  liv¬ 
ing  as  on  a  dead  animal. 

Myintention  in  making  this  experiment, 
was  not  with  a  view  to  introduce  a  cufcom 
of  curing  agues  by  any  external  application; 
I  am  confcious  that  it  would  be  attended 
generally  with  too  much  expence,  and  al¬ 
ways  with  a  trouble  which  few  people 
would  fubmit  to.  Befldes,  it  has  not, 
perhaps,  advantages  enough  over  the  inter¬ 
nal  method,  to  deferve  to  be  preferred  to  it. 
What  I  had  chiefly  in  view,  was  to  difco- 
ver  a  method  of  introducing  a  large  quan¬ 
tity  of  any  ant  I  Peptic  more  immedi¬ 
ately  into  the  blood,  in  putrid  difeafes, 

than 
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than  when  taken  by  the  ftomach  ;  which 
I  looked  upon  as  a  confiderable  improve¬ 
ment  in  medicine  :  and  I  hope  I  have,  in 
feme  meafure,  obtained  my  willies. 

The  only  objedion  I  have  ever  heard 
made  againft  the  external  application  of 
antifeptics  in  this  manner,  is  the  heat  of 
the  bath  ;  for  any  heat  near  100  degrees, 
has  been  found,  by  a  variety  of  experi¬ 
ments,  to  conduce  very  much  to  putre¬ 
faction  in  dead  animals,  or  mixtures  of 
animal  and  vegetable  matter  fet  to  putrefy. 
But  this  objection  will  lofe  much  of  its 
weight  when  we  confider,  that  though 
the  natural  heat  of  the  blood  in  the  hu¬ 
man  fubjed  in  perfect  health,  is  about  98 
or  99  degrees  of  Farenheit’s  thermometer, 
and  in  feme  animals  much  higher ;  and 
in  a  human  fubjed:  in  a  fever,  though  it 
often  arifes  to  112,  or  upwards;  yet  no 
putrefadion  enfues  :  whereas  the  fame 
degree  of  heat  will  greatly  accelerate  it 
in  any  dead  animal. 

I  have,  indeed,  always  looked  upon 
much  heat  a$  very  deftrudive  in  all  fe¬ 
vers# 
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vers,  efpecially  in  putrid  ones ;  therefore, 
where  this  kind  of  bathing  becomes  necef- 
f&ry  in  them,  could  it  be  ventured  on  with 
fafety  below  the  heat  of  i  oo  degrees,  and 
could  it  at  any  inferior  degree  have  the  fame 
chance  of  penetrating  the  fkin,  I  fliould 
think  it  much  more  advifable  to  order  it 
fo.  Not  becaufe  I  am  afraid,  that  putting 
a  perfon  into  a  bath  heated  to  ioo  de¬ 
grees,  can  very  much  augment  his  heat ; 
for  experience  teaches  us,  that  the  fame 
perfon  put  into  a  warm  and  a  cold  bath, 
feels  much  lefs  heat  after  he  comes  out 
of  the  warm,  than  out  of  the  cold  one  : 
and  that  this  degree  of  heat  is  actually 
leffened,  appears  evidently  by  the  applica¬ 
tion  of  a  thermometer  to  any  part  of  his 
body. 

Experience  alfo  teaches  us,  that  the 
fame  degree  of  heat  applied  with  and 
without  moifture  to  any  body,  will  not 
equally  augment  the  heat  of  that  body. 
The  dry  heat  bracing  up  the  fibres  will, 
of  confequence,  augment  the  velocity  and 
momentum  of  the  blood  and  heat  de¬ 
pending 
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pending  thereupon  much  more  than  the 
moift  one,  which,  by  relaxing  them,  will 
diminilh  this  velocity  and  momentum. 
For  all  which  reafons,  when  a  bath  of 
this  kind  becomes  neceflary,  I  think  we 
have  very  little  to  fear  from  heating  it  to 
100  degrees ;  becaufe,  if  the  heat  of  the 
perfon  to  whom  we  apply  it  is  then 
above  that  degree,  the  bath  will  in  that 
cafe  ad:  as  a  cooler,  and  contribute  to 
reduce  a  heat  which  is  too  great ;  and  if  it 
is  below  that  degree,  the  patient  cannot 
fuffer  much  by  having  it  raifed  to  it. 

Many  and  various  have  been  the  expe¬ 
riments  made  to  determine  the  degree  of 
heat  that  fooneft  induces  putrefadion  in 
dead  animals  and  other  putrefcible  fub- 
ftancesc ;  and  by  analogical  reafoning, 
the  fame  degree  of  it  which  has  been 
found  to  have  this  effed  fooneft  on  a  dead 
animal,  has  been  fuppofed  to  have  the 
fame  alfo  on  a  living  one.  It  has  there¬ 
fore  been  dreaded  as  highly  deleterious, 
and  carefully  avoided  in  all  cafes  where  a 
putrid  diathefis  of  the  blood  was  fufpeded. 

Analogical 
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Analogical  reafoning  will  often  miflead 
the  attentive,  and  almoft  always  the  inat¬ 
tentive,  inquirer*  In  the  cafe  before  us* 
one  very  material  circumftance  feems  to 
have  been  intirely  overlooked,  which  is, 
that  a  degree  of  heat  abfolutely  neceffary 
to  life,  in  many  living  animals,  is  ftrong 
enough  to  make  almofc  every  dead  one 
foon  run  into  a  ftate  of  putrefaction  :  the 
human  fubjedt,  for  inftance,  in  perfect 
health,  is  of  a  degree  of  heat  which  will 
make  the  fame  fubjedt  after  death  putrefy 
in  a  few  hours ;  and  domeftic  fowls  are 
of  a  degree  which  will  ftill  more  quickly 
deftroy  and  fpoil  one  of  them,  or  any 
other  animal  after  death  5  from  the  heat, 
therefore,  that  will  fooneft  of  any  other 
bring  putrefaction  on  a  dead  anijmal,  hard¬ 
ly  any  tolerable  guefs  can  be  given  at  that 
which  will  have  the  fame  effect  on  a  liv¬ 
ing  one.  For  this  reafon  we  ought  not 
to  make  our  obfervations  on  what  paffes 
in  a  body  after  death,  and  transfer  them 
to  what  paffes  in  the  fame,  or  any  other, 
when  in  life ;  but  in  order  to  come  at  the 
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truth  of  this  matter,  our  obfervations* 
ought  to  be  taken  not  only  from  the  heat 
that  brings  a  living  animal  fooneft  into  a 
putrid  date,  but  from  that  which  brings 
the  human  fubjefc  fooneft  into  it. 

Little  or  nothing  feems  hitherto  to 
have  been  attempted  to  make  this  difeo- 
very ;  and  moft  of  the  authors  whom  I 
have  had  an  opportunity  of  looking  into, 
have  either  paffed  it  over  in  filence,  or 
have  faid  nothing  fatisfaitory  concerning 
it.  Dr.  Shebbeare,  who,  on  account  of 
the  fatyrical  manner  in  which  he  lias- 
treated  almoft  every  author  he  has  men¬ 
tioned,  has  not  attained  that  credit  he 
would  perhaps  otherwife  have  had,  is  the 
only  one  I  have  met  with  who  affirms,, 
that  the  degree  of  heat  in  putrid  difeafes, 
efpecially  towards  their  laft  ftages,  is  al¬ 
ways  lefs  than  what  is  natural. to  the  con- 
ftitution  in  perfect  health  *  ;  on  which 

account 


*  Since  the  writing  of  this,  I  have  been  inform¬ 
ed,  that  there  is  lately  puhlifhed,  fomewhere  in 
Germany,  a  difTertation  intitled  De  Galore ,  which 
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account  he  exclaims  bitterly  againft  Boer- 
haave,  for  inferring  from  an  experiment 
he  made,  that  a  very  great  degree  of  heat 
is  the  caufe  of  animal  putrefaction. 

It  has  long  been  an  obfervation,  that  heat 
does  a  great  deal  of  mifchief  in  putrid  dii- 
eafes,  and  that  cold  contributes  to  their 
recovery ;  but,  as  I  juft  now  hinted,  no 
attempt  has  hitherto  been  made  to  afcer- 
tain  the  exact  degree  of  heat  that  either 
brings  putrefaction  on  a  living  animal, 
or  that  proves  mo  ft  favourable  to  t  no  i n — 
creafe  of  it  after  ¥l  is  begun.  I  have  known 
patients,  at  different  times  and  in  different 
difeafes,  at  all  the  different  degrees  of  heat 
between  84  and  112,  in  whom  no  vifible 
fymptoms  of  putrefaction  enfued  5  and  I 
have  known  patients  in  highly  putrid  dis¬ 
tempers  at  feveral  of  thefe  intermediate 
degrees  :  certainly  this  is  a  proof  that  pu¬ 
trefaction  is  at  leaft  confined  to  no  degree 
of  heat,  and  that  it  can  alfo  exift  in  a  lefs 

afferts  the  fame  thing,  and  inti  rely  overturns  the 
Boerhaavian  dotrine,  of  heat  being  the  caufe  of  pu¬ 
trefaction. 
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degree  of  it  than  many  other  diftempers 
are  generally  accompanied  with* 

Sir  John  Pringle  obferves,  that  in  the 
military  hofpitals,  a  putrid  fever  generally 
arifes  when  they  are  crowded*  and  efpe- 
cially  if  the  weather  be  hot ;  that  the 
fame  thing  happens  in  crowded  barracks* 
and  in  the  holds  of  tranfport  fhips,  when 
the  hatches  are  fhut  ^  that,  in  fhort,  it 
attacks  every  place  that  is  ill  aired  and 
kept  dirty,  i.  e.  full  of  fleams  from  dif- 
eafed  bodies ;  and  that  he  has  known  the 
dyfentery  and  (mall- pox  changed  into  a 
putrid  fever,  by  keeping  a  tent  too  clofe 
fhut  up.  As  he  takes  notice  of  the  heat 
of  the  weather  favouring  putrefa&ion,  I 
could  have  wifhed  that  he  had  alfo  fa¬ 
voured  the  public  with  an  account  of  that 
degree  of  heat  which  he  found  moft  condu¬ 
cive  thereto.  I  could  alfo  wifli  to  fee  the 
decree  of  heat  determined  in  crowded 
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tarracks,  jails,  or  the  holds  of  tranfport 
fhips,  where  this  diflemper  generally  be¬ 
gins,  and  afterward  rages.  I  am  fully  per- 
luaded  it  would  appear,  that  the  heat  is 
8  *  not 


ESSAYS. 


53 


not  nearly  fo  great  in  any  of  thefe  places, 
as  in  many  others  where  no  putrid  diftem- 
per  ever  arifes. 

I  remember,  in  the  French  prifon  at 
Dundee,  the  jail  fever  made  its  firft  ap¬ 
pearance  in  a  fmall  low  room  with  a  ftone 
floor,  while  the  garrets,  intolerably  hot  in 
the  middle  of  fummer,  but  better  aired, 
were  perfectly  free;  and  though,  in  its 
progrefs  through  the  jail,  it  afterward 
arrived  at  the  garrets,  it  continued  always 
mo  ft  fatal  in  that  room  where  it  firft  be¬ 
gan,  which  was  the  only  low  room  in  the 
houfe  occupied  by  the  prifoners  ;  and  as 
far  as  I  can  recoiled:,  none  ever  took 
the  fever  but  thofe  who  flept  in  the  final! 
rooms  where  the  air  was  confined.  Here 
we  have  a  putrid  difeafe,  beginning  in  a 
cool  damp  place,  ill  aired,  while  feveral 
very  hot  dry  ones,  with  a  free  circulation, 
remained  perfectly  free  from  it  till  the  in¬ 
fection  was  repeatedly  carried  to  them. 
And  what  Sir  John  Pringle  mentions,  of 
the  fmali-pox  and  dyfentery  being  changed 
into  a  putrid  fever  by  keeping  a  tent  too 
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clofely  Chut,  appears  to  have  happened 
much  more  from  a  ftagnation  of  the  air, 
than  from  any  heat  it  could  thereby  ac¬ 
quire  ;  for  every  one  who  has  been  en¬ 
camped,  knows  that  a  tent  can  hardly  be¬ 
come  too  warm,  except  while  the  fun  is 
beating  upon  it,  and  that  it  generally 
grows  pretty  cool  during  the  night ;  and 
therefore  the  heat  could  hardly  effedt  this 
tranfmutation ;  whereas  the  effluvia  arifing 
from  the  {mall-pox,  or  from  the  foetid 
dyfenteric  excrement,  by  being  confined 
and  accumulated,  might  very  eafily  do  it. 

Dr.  Brocklefby,  in  his  Account  of  the 
Difeafes  of  the  Army,  obferves,  that  in 
the  temporary  hofpital  eredted  in  the  Me 
of  Wight,  which  was  very  cold,  from  the 
fiovenlinefs  of  the  workmanfhip,  fewer 
patients  died  than  in  the  better  quarters* 
though  all  were  tinder  the  fame  regimen 
and  medicines  j  and  that  in  all  places 
where  fires  were  kept,  though  otherwife 
well  aired,  the  patients  died  faff,  which  did 
n  ot  happen  in  the  places  where  no  fires  were. 
This  observation  teems  to  contradict  fome 
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things  that  I  have  faid  above  ;  but  upon 
confidering  the  matter  more  fully,  I  am 
perfuaded  the  fad:  will  be,  that  though, 
perhaps,  no  degree  of  heat  may  be  able 
to  produce  putrefaction  in  a  freely  circu¬ 
lating  air  $  yet  if  in  this  circulating  air, 
putrid  particles  are  already  exiting,  it 
may  render  them  more  deleterious. 

If  great  heat  had  a  power  of  producing 
putrefaction  in  the  animal  fluids,  there 
are  feveral  circumftances  in  life  which 
would  make  many  people  particularly  ob¬ 
noxious  to  it  :  as  for  inftance,  thofe  who 
work  in  glafs-houfes,  at  large  furnaces,  &c» 
but  we  do  not  find  that  they  are  more 
liable  to  it  than  others.  The  inhabitants 
alfo  of  the  hotter  climates  would  be  more 
fubjeCt  to  it  than  thofe  of  the  colder  ones ; 
yet  I  do  not  find,  that  in  the  Weft  Indies 
more  people  die  of  putrid  fevers  than  in 
Britain ;  and  Profper  Alpinus  exprefsly 
denies  that  the  plague,  which  annually 
viflts  Egypt,  is  caufed  by  the  heat  :  Ex  ca¬ 
ll  dit  ate  (fays  he)  aeris  immodica  peflilentiain, 
obortam  fuiffe  nemo  haclenm  ibi  vidit,  obfer- 
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vatum  vero  ejl ,  ab  infigni  aeris  calore  potiui 
cmne  pejlifenm  contagium  extinct um  ejfe . 
The  plague  indeed  is  not  a  native  of  our 
northern  climates ;  and,  on  the  other  hand, 
it  is  no  native  of  Egypt,  of  the  Eaft  nor 
Weft  Indies,  nor  of  many  other  climates, 
equally  hot  with  theffe,  from  which  it  is 
often  imported  :  other  caufes  muft  there¬ 
fore  concur  to  produce  this  and  every 
other  putrid  diftemper  befides  the  heat  of 
a  climate,  or  of  a  room,  or  place  where 
people  are  fhut  up*  It  is  true,  that  the 
plague,  and  every  other  putrid  difeafe, 
has  been  obferved  to  decline,  and  at  laft 
totally  to  difappear,  during  a  long  conti¬ 
nuance  of  cold,  dry,  frofty  weather ;  but 
we  have  no  inftance  of  moift  foggy  wea¬ 
ther  having  the  fame  effed,  of  whatever 
decree  of  cold  it  was :  and  therefore  we 

o 

may  conclude,  that  the  deftroving  of  thefe 
putrid  miafmata,  or  rendering  them  inac¬ 
tive,  is  owing  at  leaft  to  more  caufes  than 
that  of  mere  cold. 

But  to  illuftrate  this  ftill  further,  let  it 
be  obferved,  that  all  the  accounts  I  have 
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ever  met  with  of  the  origin  of  putrid  ma¬ 
lignant  fevers,  agree  in  this,  that  though 
they  may  attack  individuals  from  a  com¬ 
bination  of  particular  circumftances ;  yet 
they  feldom  or  never  become  epidemic 
amongft  any  number  of  perfons  living  in 
the  open  air,  however  warm  this  air  may 
be ;  whereas,  on  the  other  hand,  they 
feldom  or  never  mifs  to  attack  a  multitude 
fhut  up  in  a  clofe  place,  let  the  natural 
heat  of  that  place,  or  even  of  the  atmo- 
fphere,  at  the  time  the  difeafe  is  produced, 
be  ever  fo  little.  This  reflection  firft  gave 
birth  to  an  opinion,  which  I  am  fince  /till 
more  confirmed  in  ;  it  is,  that  when  a 
multitude  are  clofely  fhut  up  together, 
the  putrefadion  which  arifes,  does  not  de¬ 
pend  fo  much  for  its  caufe  on  the  heat 
of  the  place  where  they  are  confined,  as 
on  the  feptic  particles  continually  flying 
off  from  the  lungs  of  every  one  prefen t 
by  expiration.  For  that  the  air  expired 
from  the  lungs  even  of  the  moil  health¬ 
ful,  is  replete  with  feptic  particles,  ap¬ 
pears  evident  from  feveral  experiments; 

of 
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of  which  I  fhall  only  mention  the  follow¬ 
ing.  Six  drachms  of  frefh  mutton  was 
divided  into  four  equal  parts,  and  each  of 
thefe  parts  put  into  a  fmall  phial  with  a 
little  water :  the  upper  part  of  three  of 
thefe  glades  was  filled  with  air  expired 
from  the  lungs  of  three  different  perfons, 
young,  and  in  perfedt  health ;  and  the  up¬ 
per  part  of  the  fourth  glafs  was  left  full  of 
the  common  atmofpherical  air  :  in  this 
condition  they  were  all  corked,  fealed, 
and  fet  together  in  a  heat  of  about  84  de¬ 
grees.  The  mutton  in  all  the  three  glaffes 
which  contained  the  air  that  had  been 
breathed,  began  to  putrefy  at  leaf!  feven 
hours  former  than  that  piece  contained  in 
the  glafs  with  the  common  atmofpherical 
air. 

There  can  hardly  be  a  ftronger  proof 
than  this,  that  air  expired  from  the  lungs 
of  the  human  fpecies  is  a  feptic  $  and  if 
it  becomes  fo  very  confiderably  fo,  by 
being  only  once  breathed,  what  mud  it 
do  in  clofe  places,  when  breathed  many 
hundred,  nay,  perhaps,  many  thoufands 
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of  times,  and  when  entering  every  mo* 
ment  into  a  variety  of  different  lungs, 
many  of  which  are  perhaps  in  a  difeafed 
ftate,  whereby  the  whole  atmofphere  of 
the  place  foon  becomes  an  accumulation 
of  highly  putrid  miafmata  ?  Hence  it 
appears,  that  air  often  expired  is  of  all 
others  the  ftrongeft  pre-difpoling  caufe  to 
putrefaction  ;  and  that  the  heat  of  a  cli¬ 
mate,  of  a  jail,  &c„  can  only  operate  as 
fecondary  and  fubordinate  caufes,  by  ren¬ 
dering  the  putrefactive  contagion  already 
exifting,  more  aCtive  and  virulent ;  but, 
as  was  obferved  before,  can  never  call  it 
forth  into  exiftence. 

It  may,  perhaps,  be  imagined,  from  my 

/ 

having  given  fome  hints,  that  I  fufpeCted 
the  degree  of  heat  in  putrid  difeafes  was 
below  what  is  natural,  as  well  as  from 
fome  other  obfervations  I  have  made  con¬ 
cerning  the  effeCts  of  it,  that  I  am  in  thefe 
cafes  an  advocate  for  a  warm  regimen,  in 
order  to  raife  it  to  a  proper  ftandard.  I 
have  no  fuch  intention,  as,  fhould  I  do  fo, 
\t  would  be  aCting  direCtly  contrary  to  my 

own 
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own  opinion,  I  have  heftowed  a  confi- 
derable  {hare  of  attention  on  this  fubjed ; 
but  none  of  the  obfervations  refulting 
from  this  attention,  give  me  the  fmalieft 
authority  to  conclude,  that  a  warm  regi¬ 
men,  or  the  heat  of  a  place,  will,  in 
any  manner,  contribute  to  augment  the 
conftitutional  heat ;  and  far  lefs  to  reco¬ 
ver  it  when  loft. 

We  are  not  always  coldeft  when  our 
own  fenfations  tell  us  fa,  nor  warmeft 
when  we  think  we  feel  the  greateft  heat. 
This  is  one  proof  of  what  I  have  juft  now 
mentioned  ;  I  fhall  add  a  few  more, — Af¬ 
ter  being  long  out  in  a  cold  winter  day, 
when  I  imagined  myfelf  aim. oft  chilled 
to  death  ;  the  mercury,  in  a  fmall  pocket 
thermometer  in  one  of  my  arm-pits,  was 
almoft  two  degrees  higher  than  it  was 
about  three  hours  after,  when  I  was  fit¬ 
ting  and  fweating  in  a  room  with  a  very 
large  fire.  Nay,  even  in  the  cold  fit  of 
an  ague,  when  the  ftrongeft  pofiible  fen- 
fation  of  frigidity  is  prefent ;  it  appears, 
by  Dr.  Home’s  experiments,  that  the  de¬ 
gree 
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gree  of  heat  is  often  greater  than  what  is 
natural  to  a  healthful  date.  The  exter¬ 
nal  atmofpherical,  or  any  other  external 
heat,  applied  to  the  body  in  a  free  cir¬ 
culating  air,  feems  to  affedt  it  very  little, 
if  not  augmented  many  degrees  above  the 
conftitutional  heat  of  that  body.  It  may 
feem  a  problem,  that  the  heat  of  a  man 
(and  indeed  of  every  other  animal)  does 
not  rife  and  fall  in  proportion  to  that  of 
the  aerial  fluid  with  which  he  is  furround- 
ed.  But  however  problematical  it  may 
be,  it  is  certainly  a  fadfc :  for  let  any  man 
make  the  experiment,  and  he  will  find, 
that  the  mercury  will  generally  rife  as 
high,  if  not  higher,  in  the  colded  wea¬ 
ther  of  winter,  as  it  will  in  the  warmed: 
of  fummer,  by  the  application  of  a  ther¬ 
mometer  to  any  part  of  his  fkin.  Nay, 
let  a  man  carry  a  thermometer  in  his  arm- 
pit  in  fummer,  whether  he  remain  long 
in  the  lhade,  and  long  in  the  fun,  he  fhall 
find  little,  or  perhaps  no  difference  in  the 
mercury.  I  fhall  only  add  further  on 
this  head,  that  I  have  been  informed, 

that 
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that  the  real  heat  of  the  inhabitants  of 
the  north  of  Scotland*  is,  at  a  medium, 
fully  as  great  as  that  of  the  inhabitants  of 
the  Weft  Indies,  or  any  other  of  the 
warmeft  climates* 

All  thefe  oblervations  taken  together,- 
afford  a  ftrong  and  convincing  proof,  that 
animal  heat  does  not  depend  upon  the 
degree  of  warmth  which  is  applied  to 
the  animal  ab  extra  ;  and  forne  fads 
which  I  mentioned  before,  as  well  as 
fome  things  I  have  juft  now  taken  notice 
of,  feem  to  prove,  that  external  cold  had 
a  greater  power  of  augmenting  animal 
heat,  than  even  external  heat  itfelf :  but 
fhould  this  be  found  to  be  a  fad:,  it  muft 
only  take  place  when  both  the  heat  and 
cold  are  limited  to  certain  degrees ;  for, 
beyond  thefe,  any  creature  may  be  roaft- 
ed  or  frozen  to  death.  Be  this  matter  as 
it  will,  it  appears  plain,  that  every  ani¬ 
mal  is  furnifhed  with  an  internal  princi¬ 
ple  of  generating  and  preferving  its  own 
heat  $  and  that  this  principle  is  much 
more  eafity  roufed  up  and  affeded  by  in¬ 
ternal. 
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ternal,  than  by  external  caufes ;  for  a 
large  quantity  of  fpirituous  or  vinous  li~ 
quor,  taken  into  the  ftomach,  will,  fo 
far  as  I  have  obferved,  encreafe  the  natu¬ 
ral  heat  of  a  man’s  body  mu  eh  more 
than  any  tolerable  degree  of  external 
warmth  will :  and  in  thofe  coldnefies  that 
generally  attack  the  extremities  before 
death,  1  do  not  remember  ever  to  have 
feen  any  vifible  benefit  arife  from  the  ufe 
of  warm  external  applications  ,*  though  I 
have  feveral  times  feen  warm  generous 
cordials  protradt  life  longer  than  could 
naturally  have  been  expected. 

Having  thus  finhhed  what  I  had  to 
obferve  concerning  the  effeCts  of  heat  in 
producing  or  afiifting  putrefaction,;  I  {hall 
now  draw  this  inference  from  the  whole, 
that  no  reaf enable  degree  of  heat  applied  to 
the  body  of  any  animal ,  has  a  power  of  pro¬ 
ducing  or  aug?nenting  put  refaction  in  it ,  pro¬ 
vided  that  the  air  it  breathes  be  kept  cool  and 
circulating .  If  the  air  is  not  kept  cool, 
the  feptic  particles,  as  I  obferved  before, 
continually  flying  off  from  the  lungs  and 

furface 
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iurface  of  the  body  of  a  human  fob  j  eel, 
may  by  the  heat  be  rendered  more  de- 
ftru&ive.  If  it  is  not  kept  circulating, 
they  will  be  accumulated  in  greater  num¬ 
bers,  be  repeatedly  taken  back  into  the 
lungs,  and  thrown  out  ftill  more  feptic 
at  every  expiration,  till  the  whole  air  of 
the  place  become  fufficiently  loaded  with 
deftruCtive  particles,  not  only  to  accele¬ 
rate  the  death  of  a  perfon  already  infect¬ 
ed,  but  alfo  to  infeCt  thofe  who  are  in  a 
found  Rate. 

From  what  has  been  juft  now  faid,  I 
think  it  appears,  that  an  atmofphere  con¬ 
fined,  and  rendered  putrid  by  being  of¬ 
ten  refpired,  is  perhaps  the  only  caufe, 
why  putrid  difeafes  fo  frequently  attack 
all  clofe  places  where  numbers  of  people 
are  fhut  up $  and  therefore,  all  fuch  cir- 
cumftances  fhould  be  feduloufly  avoided. 
When  they  become  unavoidable,  huma¬ 
nity  ought  to  alleviate  them  as  much  as 
poffible,  by  all  the  methods  that  can 
affift  in  making  a  circulation  of  that  vital 
fluid  fo  neeeffary  to  animal  life.  A  very 

ufeful 
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ufefui  hint  alfo  concerning  the  manage¬ 
ment  of  patients  in  putrid  diieafes,  natu¬ 
rally  arifes  from  this  faCt :  it  is,  that  the 
curtains  of  the  bed  ihould  never  be  kept 
too  much  fhut ;  for,  if  they  are,  the  pa¬ 
tient  is  thereby  fubiected  to  breathe  the 

J  m*' 

fame  air  many  times  over,  whereby  he  is 
foon  involved  in  a  putrid  atmofphere, 
which  ought  rather  to  be  carried  off  by  eve¬ 
ry  pofiible  endeavour.  To  effectuate  which 
I  fhould  not  in  the  leaf!  hefitate*  not  only 
to  keep  the  curtains  of  the  bed  always 
open,  but  alfo  to  keep  the  doors  and 
windows  of  the  room  frequently  fo.  Nay, 
in  order  to  carry  off  the  putrid  effluvia 
conflantly  arifing  from  the  lungs  and  bo¬ 
dy  of  the  patient ;  it  might  even  be  ad- 
vifeable  to  place  his  bed  in  fuch  a  man¬ 


ner*  that  a  conftant  ftream  of  air  ihould 
always  be  paffing  over  him,  which  would 
effectually  fecure  him  from  being  again 
hurt  by  any  of  the  putrid  particles  once 
thrown  off  by  nature.  This  might  ner^ 

J  O  i 

haps  be  thought  an  attempt  too  daring, 
on  account  of  the  cold;  and  as  it  would 

F  be 
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be  deviating  confiderably  from  the  com¬ 
mon  road,  would  be  ftrongly  objected 
again  ft  by  that  part  of  mankind  who  are 
led  by  cuftom,  and  pay  an  implicit  obe¬ 
dience  to  whatever  has  received  the  fanc- 
tion  of  time  :  but  certain  I  am,  it  is 
founded  upon  reafon;  and  I  am  confcious, 
that  no  cold  ariftng  from  it  could  be 
half  fo  deftrudtive  as  a  highly  putrid  at- 
mofphere ;  efpecially  when  we  confider, 
what  was  obferved  before,  that  external 
heat  or  cold  in  a  moderate  degree ,  feems  to 
have  but  very  little  power  over  the  heat  of 
an  animal . 

As  this  fubjedt  of  the  effects  of  heat, 
has  infenftbly  led  me  into  an  enquiry  con- 
cerning  the  management  of  patients  in 
putrid  diftempers  f  I  flhall  beg  leave  to  be 
indulged  in  a  few  more  obfervations  upon 
it,  before  I  conclude. 

As  the  breathing  a  cool  frefh  air,  feems 
above  all  other  things  a  fine  qua  non,  di¬ 
rections  to  fupply  the  patient  plentifully 
with  it,  can  never  be  too  frequently  or 
too  ftrongly  inculcated :  where  this  is 
-  *  6  impoffible 
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impoffible  to  be  done,  as  in  jails,  the 
holds  of  fhips,  &c.  every  method  we  are 
capable  of  mentioning,  fhould  be  tried 
to  correct  and  deftroy  the  virulence  of 
thofe  putrid  particles  which  cannot  poffi- 
bly  be  diflodged.  Authors  have  from 
time  to  time  contrived  a  variety  of  things 
for  this  valuable  purpofe ;  fuch  as  burn¬ 
ing  aromatics  in,  or  fprinkling  the  room 
with,  them;  w'afhing  the  room  with  vi¬ 
negar,  with  fpirits,  &c. — It  does  not  ap- 
.  pear,  however,  upon  the  ilridleft  enqui¬ 
ry,  that  thefe  methods  have  been  attend¬ 
ed  with  any  remarkable,  nor  indeed 
with  any  viiible  fuccefs.  Their  intention, 
indeed,  is  certainly  a  very  rational  one, 
viz.  to  impregnate  the  whole  air  of  a 
room  with  antifeptic  matter,  in  fuch  a 
manner,  that  the  patient  may  draw  a 
good  deal  of  it  into  his  lungs  at  every 
infpiration.  But  as  their  having  hither¬ 
to  done  fo  little  good,  gives  ground  for 
a  fufpicion,  that  they  have  either  in  this 
way  not  been  intimately  enough  blended 
with  the  air,  or  not  blended  with  it  iu 
, .  Fa  'a  fuf- 
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a  fufficient  quantity,  I  think  other  me¬ 
thods  ought  to  have  a  fair  trial  alfo.;  efpe- 
cially  as  there  feem  to  be  others,  better 
calculated  for  rendering  any  antifeptic 
matter  more  light  and  fupportable  by, 
and  more  diffufible  through,  the  air  of  a 
room. 

It  was  obferved  before,  towards  the  be¬ 
ginning  of  this  Effay,  that  Dr.  Macbride 
had  fweetened  feveral  pieces  of  putrid 
meat,  by  fufpending  them  in  the  fleams 
ariiing  from  fermenting  antifeptics  ;  and  • 
this,  methinks,  furnifhes  us  with  a  hint 
how  to  endeavour  to  corned:  the  air  of  a 
confined  place,  and  render  it  antifeptic, 
where  patients  with  putrid  difeafes  are  $ 
which  is,  by  placing  large  quantities  of 
fermenting  antifeptic  mixtures  in  diffe¬ 
rent  parts  of  it.  If  this  expedient  fliould 
not  be  found  to  anfwer,  a  frill  farther  trial 
may  be  made  :  let  a  large  quantity  of  a  de- 
codion  of  bark,  chamomile  flowers,  &c. 
when  in  the  ad:  of  fermentation  (into 
which  ftate  it  may  eafily  be  brought)  be 
put  by  the  patients  bed-fide,  and  his  head 
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Supported  over  it  fo  as  to  breathe  the 
fleam  as  often  and  as  Ion?  at  a  time  as 
can  be  done.  Should  this  method  produce 
any  good  effedh,  it  might  very  eafily  be  im¬ 
proved  by  means  of  a  machine  contrived 
to  convey  the  greatcfh  part  of  the  fleam 
arifing  from  fuch  a  mixture,  into  the 
patient’s  lungs. 

In  the  beginning,  at  leaft,  of  putrid  difl 
eafes,  before  the  patient’s  ftrength  is 
much  exhaufted,  this  might  eafily  be 
tried  :  and  I  leave  it  to  the  judgment  of 
thofe  con ve riant  in  the  nature  of  anti- 
feptics,  to  determine  whether  it  does  not 
promife  to  be  attended  with  advantages 
fuperior  to  any  of  the  methods  mentioned 
above  ;  only  farther  obferving  concerning 
it,  that  as  thefe  difeafes  are  always  very 
alarming,  and  fpeedily  require  every  pof~ 
Able  effort  to  be  made  againft  them,  I 
think  it  the  duty  of  every  perfon,  to  whofe 
care  they  are  committed,  to  negledt  no 
opportunity  of  trying  every  fafe  method 
of  introducing  as  much  antifeptic  mat¬ 
ter  into  the  blood  as  he  can  :  and  to  this 

F  3  he 
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he  will  be  the  more  readily  difpofed, 
when  lie  conftders  how  unavailing  mole 
of  the  medicines  hitherto  preferihed  a- 
gainft  putrid  malignant  diftempers  have 
been,  and  how  little  progrefs  we  have  as 
yet  made  in  curing  them. 

Though  aim  oil:  every  medicine  recom¬ 
mended  by  late  authors  for  the  cure  of  fhefe 
difeafes,  has  been  antifeptic,  and  propofed 
with  a  view  to  correct  the  putrefcency  of 
the  humours  >  yet,  as  far  as  I  know,  antifep- 
tlcs  have  only  been  given  by  the  mouth,  or 
injeded  into  the  inteftines  ;  both  of  which 
ways  may  be,  and  often  are,  hindered 
either  by  a  vomiting  or  a  purging.  To 
thefe  two  ways,  formerly  practifed,  I  have 
here  humbly  propofed  the  addition  of 
two  others,  that  of  introducing  it  thro5 
the  (kin,  and  by  the  lungs ;  neither  of 
which,  I  flatter  myfelf,  can  poffibly  be 
ebftrudted  by  any  accident  that  can  hap¬ 
pen! 

I  do  not  pretend  here  to  lay  down  a 
plan  for  the  management  of  malignant 
diftempers  through  all  their  different 

flakes 
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ftaces.-  and  accidents :  fenfible  that  it 
would  be  a  talk  far  above  my  capacity, 
and  that  it  is  already,  perhaps,  as  well  ex¬ 
ecuted  as  it  poffibly  can  be,  by  the  accu-  . 
rate  Dr.  Huxham,  and  Sir  John  Pringle. 

I  fhall  only  make  one  obfervation  more, 
which  is,  that  in  all  the  putrid  difeafes  I 
ever  attended,  fo  far  as  lean  recoiled!,  thofe 

patients  generally  did  beft  who  had  the 

%  \ 

leaft  fenfible  evacuations  of  any  kind; 
that  where  profufe  fweats  came  on,  I  do 
not  think  any  one  ever  recovered  ,*  and  but 
very  few,  where  there  were  more  than 
three  or  four  ftools  in  a  day.  This,  I 
think,  evidently  points  out  to  us,  that 
thefe  evacuations  at  leaft  fhould  be  avoid¬ 
ed  ;  as  alfo  that  the  cure  of  thefe  diftem- 
pers  is  to  be  attempted  almoft  folely  by  al¬ 
teratives  ;  for  a  contagion  once  received 

t 

into  the  body,  foon  intimately  blends  it- 
ielf  with,  and  contaminates  every  part  of 
it ;  and  while  the  whole  is  thus  contami¬ 
nated,  we  may  fubftradt  as  many  of  the  * 
parts  from  it  as  we  pleafe,  without  leaving 
the  remaining  ones  any  better:  while  one 
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tingle  infected  particle  is  left,  it  will  fill 
have  a  power  of  turning  all  the  others  in^ 
to  a  like  nature  with  kfolf  3  and  were  we 
to  proceed  intirely  by  the  e vacua  to  ry  me- 
thod,  fo  long  as  we  left  one  particle,  it 
would  fill  be  an  infeded  one. 

I  do  not  mean  by  this,  that  no  evacu-? 
atlons  fliould  ever  be  here  attempted  3 
where  the  primse  vise  are  overloaded,  it 
will  certainly  be  highly  neceffary  to  re¬ 
lieve  them  3  but  whoever  proceeds  any 
farther  without  the  mold  manifef  indica¬ 
tions,  affuredly  deviates  widely  from  the 
path  chalked  out  by  nature,  and  endan¬ 
gers  the  life  of  his  patient  :  the  cure, 
therefore,  can  never  be  reafonably  at¬ 
tempted,  by  fubftrading  a  putrid  from  a 
putrid  part  3  but  by  transforming  the 
whole  again  into  a  found  fate,  by  the  in¬ 
troduction  of  fuch  antifeptics  into  the 
body  as  we  know  from  experience  have  a 
power  of  correcting  and  defraying  pu- 
trefcency,  and  reforing  the  cementing 
principle,  or  bond  of  union,  to  matter, 

which 
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which  keeps  it  from  running  into  diffolu- 
ticn. 

As  I  think  I  have  made  it  appear,  by 
what  has  been  faid  above,  that  the  degree 
of  heat  requilite  to  make  an  antifeptie 
bath  penetrate  the  fkin,  cannot  poffifaly 
do  any  harm  in  a  putrid  difeafe  ^  and  as 
I  have  plainly  proved  that  diffoluble  anti- 
feptic  fa.lts,  and  even  the  particles  of  anti- 
feptic  vegetab »ss  in  a  deception,  do  pene¬ 
trate  the  human  fkin  in  pretty  large 
quantities  ;  I  fhall  now  conclude  the- pre¬ 
fen  t  Effay,  with  a  view  of  the  ufes  that 
may  be  made  of  this  difeovery. 

In  the  fir  ft  place,  it  appears  to  me,  that 
it  would  be  an  excellent  means  of  prefer  v- 
ing  the  body  from  an  epidemic  peftilen- 
tial  contagion ;  as  alfo  from  the  particular 
contagion  of  a  jail,  or  any  other  confined 
place ;  as  the  body,  by  tv/o  or  three  times 
bathing,  might  be  fo  well  ftored  with  an- 
tifeptic  particles,  as  to  enable  it  to  expel 
or  deftroy  any  feptic  ones  that  might  find 
entrance,  either  by  the  lungs  or  other- 
wife. 

Secondly, 
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Secondly,  Bathing  in  antifeptics,  as 
above  recommended,  and  receiving  the 
fleams  arifing  from  them  into  the  lungs, 
would  certainly  prove  very  powerful  auxi¬ 
liaries  to  their  internal  ufe ;  and  by  the 
conjoined  force  of  thefe  methods  taken 
together,  perhaps  the  progrefs  of  a  dif- 
eafe  might  be  flopped,  which  would  prove 
too  powerful  for  any  one  of  them  alone. 

Thirdly,  It  affords  at  leaf!  a  probabi¬ 
lity  of  fome times  faving  a  patient  from 
the  jaws  of  death,  when  internal  remedies 
have  failed,  or  when  they  cannot  be  re¬ 
tained  in  the  flomach  or  inteftines,  in 
confequence  of  which  no  benefit  can  be 
expected  from  them. 

Fourthly,  It  points  out  an  eafy  and 
fafe  method  of  curing  the  agues  of  chil¬ 
dren,  who  are  too  young  to  take  fo  difa- 
greeable  a  medicine  as  the  bark,  or  even 
of  adylts  who  have  a  natural  antipathy  to 
it ;  of  whom  there  are  not  a  few  to  be 
met  with,  though  there  are  ftill  more 
who  have  acquired  an  averfion  to  it,  and 
would  fubmit  aimed  to  any  other  method, 

however 
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however  troublefome,  rather  than  be  ob¬ 
liged  to  fwallow  it. 

Thefe,  I  think,  are  the  principal  cafes 
in  which  the  external  application  of  anti- 
leptics  will  take  place.  The  advantages 
which  they  have,  when  fo  applied,  over 
the  internal  method,  I  have  already 
hinted  at :  they  are,  firji ,  a  much  greater 
quantity  of  the  antifeptic  can  be  conveyed 
into  the  blood  in  this  way,  than  when  it 
is  taken  into  the  ftomach.  Secondly , 
Here  they  enter  more  immediately  into 
the  blood,  than  when  obliged  to  go 
through  the  tedious  courfe  of  chylifica- 
tion  and  fanguification.  Thirdly ,  The 
particles  of  an  antifeptic  which  enter 
into  the  blood  in  this  way,  are  much  lefs 
altered  from  their  original  nature,  than 
thofe  which  enter  into  it  after  they  have 
undergone  the  action  of  the  ftomach,  of 
chylification,  and  fanguification.  And, 
lajlly ,  No  cafe  or  condition  of  the  patient 
can  prevent  us  from  making  this  applica¬ 
tion  ;  whereas  feveral  accidents  may  put 

it 
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it  intirely  out  of  our  power  to  avail  our-, 
felves  of  the  other. 

But  neither  from  thefe  very  great  ad¬ 
vantages  attending  the  life  of  antifeptics 
externally  applied,  nor  indeed  from  any 
thing  that  I  have  faid  in  this  Effay,  would 
I  be  underflood  to  mean,  that  the  internal 
ufe  of  fuch  medicines  ought  to  be  totally 
jiegledted.  When  nature  is  attacked  by 
fo  potent  an  enemy  as  putrefaction,  all 
the  auxiliaries  that  can  be  brought  to  her 
affiftance  will  be  neceffary and  therefore 
I  would  recommend  both  thefe  methods 
joined  together,  not  only  at  the  beginning 
of  the  attack,  but  even  when  a  perfon  has 
been  in  an  infedted  place,  with  this  cau¬ 
tion  only,  always  to  lei  the  f  rima  vice  be 
JirJl  cleanjed . 

In  the  greateft  part  of  the  firft  of  thefe 
experiments,  I  diffoived  nitre  along  with 
the  bark.  My  reafon  was,  becaufe  at 
that  time  I  knew  nitre  to  be  a  ftrong  an- 
tifeptic,  and  was  fure  that  it  penetrated 
the  fkin  ;  but  was  not  then  certain  whe¬ 
ther  the  bark  would  do  fa,  as  I  had  not 

made 
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made  the  experiments  neceffary  to  deter¬ 
mine  it.  I  am  ftill,  however,  of  opinion 
that  method  may  be  ufeful,  as  thofe  anti- 
feptics  may  affift  the  operation  of  each 
other,  and  fo  be  rendered  more  power¬ 
ful.  r\  ■  ■ 
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ESSAY  II. 

On  the  Doses  and  Effects  of 

MEDICI  N  E  S. 

IT  had  long  been  my  opinion,  that  a 
great  variety  of  things  were  retained 
in  the  materia  medica,  which  were  either 
altogether  ufelefs,  or  given  in  fuch  trifling 
dofes,  that  little  or  no  benefit  could  rea- 
fonably  be  expedled  from  them.  The 
fame  of  many  of  our  prefen t  medicines 
has  arifen  from  accident ;  and  Hill  more 
of  them,  perhaps,  have  been  intro¬ 
duced  into  pra&ice  by  the  ipfe  dixit  of 
force  celebrated  perfon,  who  himfelf,  with 
an  afluming  air  of  knowledge,  had  only 
affected  what  he  had  learned  by  cuftom, 
heard  by  tradition,  or  taken  from  the  au¬ 
thority  of  another.  In  this  manner,  by 

much 
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much  the  greateft  part  of  the  remedies  at 
prefent  made  ufe  of,  have  been  handed 
down  to  us  from  our  anceftors,  and 
through  a  long  fucceffion  of  ages,  their 
nature  and  virtues  have  efcaped  examina^ 
tion  :  Cuftom  has  given  them  a  fandtion, 
which  Credulity  has  rendered  Hill  more 
facred  ;  and  Indolence,  conndering  it  as 
the  fhorteft  and  eafieft  road  to  fcience,  to 
make  ufe  of  the  obfervations  of  others,  has 
flotbfully  folded  her  hands,  and  declined 
the  tedious  way  to  knowledge  by  experi¬ 
ment  and  examination. 

The  end  of  every  fcience  is,  or  ought  to  be, 
to  render  mankind  more  happy, either  by  ob¬ 
viating  altogether,  or  alleviating,  as  much 
as  is  pofiible,  thofe  evils  to  which  human 
nature  is  incident ;  or  by  procuring  thofe 
benefits  and  pleafures  which  the  Author 
of  our  being  has  wifely  placed  within  the 
reach  of  an  induftrious  application,  either 
of  our  corporeal  or  mental  powers.  The 
fcience  of  medicine  evidently  tends  more 
than  any  other  to  the  former  of  thefe  valu¬ 
able  purpofes  5  and  therefore  ought  to  be 

cultivated 
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cultivated  with  the  utmoft  care  and  affin 
duity  ;  and  when  we  confider  that  it  has 
been  dudied  a! moil  time  immemorial,  by 
the  mod  learned  and  ingenious  men  of" 
every  age  ;  it  is  furprifing  that  it  ihould 
dill  appear  in  its  infancy,  and  that  the 
principles  upon  which  it  depends,  ihould 
ilill  be  fo  vague  and  undetermined.  To 
mention  all  the  various  reafons  that  might 
be  offered  for  this,  would  be  deviating 
from  my  prefect  purpofe  ;  I  fhall  therefore 
only  take  notice  of  one  of  them,  which  is, 
the  almod  infinite  number  cf  remedies 
which  have  from  time  to  time  been  intro¬ 
duced  into  the  materia  medica,  and  which 
have  now  fwelled  it  to  fuch  an  immenfe: 
bulk,  that  the  longed  life,  and  the  larged 
experience,  is  incapable  of  ever  becoming 
thoroughly  acquainted  with  the  virtues 
of  one  fourth  part  of  the  materials  that 
compofe  it.  Would  it  not  therefore  be 
much  better  for  every  practitioner  to  con¬ 
fine  himfelf  to  the  ufe  of  a  few  of  the  mod 
Valuable  and  approved  remedies,  by  which 
means  he  would  in  time  become  tolerably 
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fenlible  of  what  they  were  able  to  per- 
form,  than  to  launch  out  at  once  into  the 
wide  and  unlimited  field  of  natural  pro¬ 
ductions,  and  rather  prefcribe  an  endlefs 
variety  of  things  at  an  uncertainty,  than  a 
few,  whofe  operations  he  is  certain  he  can 
depend  upon. 

Every  young  ftudent  who  has  read  a 
number  of  medical  books  with  a  view  of 
profiting  by  their  inftructions,  though  he 
has  frequently  met  with  very  high  enco¬ 
miums  on  the  virtues  and  effects  of  a  vaft 
variety  of  medicines,  and  thereby  thinks 
himfelf  provided  with  a  fufficient  flock  of 
materials  to  combat  againfl  every  diflemper 
that  he  may  be  called  to;  yet  when  becomes 
to  try  them,  wdll  (lam  forry  to  fay  it)  be 
too  often  mortified  to  difcover  that  he 
can  neither  find  them  poffeffed  of  any  vir¬ 
tue,  nor  productive  of  any  effect.  Fre¬ 
quent  difappointments  of  this  nature,  and 
a  defire  of  having  the  dofes  and  effects  of 
the  medicines  mo  ft  commonly  made  ufe 
of,  more  properly  afcertained  than  they 
are  at  prefent,  were  the  motives  which 
r-  -  •  G  induced 
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induced  me  to  make  the  following  expe¬ 
riments  ;  which  I  intended  to  have  profe- 
cuted  much  farther,  had  not  one  of  them 
almoft  proved  fatal  to  me,  and  feme  of 
the  others  given  me  fo  much  uneafinefg-, 
that,  from  motives  of  felf-prefervation,  I 
was  obliged  to  defift.  However,  what 
will  appear  from  the  following  fadis,  will 
be  fufficient  to  fhew  how  infignificant 
feme  things  are,  which  have  long  retained 
a  very  high  charadter ;  and  how  much 
others  have  been  trifled  with,  by  being 
given  in  very  fmall  quantities,  which  in 
larger  dofes  might  have  anfwered  the  mod: 
valuable  purpofes. 

As  caftor  has  long  been  efteemed,  by 
the  general  confent  of  practitioners,  a  very 
powerful  antifpafmodic,  and  cordial  re¬ 
iterative  ;  and  as  it  has  been  univerfally 
received  an  ingredient  in  the  greatelt  part 
of  antihyfteric  medicines,  I  refolved  to  try 
whether  I  could  difeover  by  its  effedts, 
how  far  it  would  anfwer  thofe  purpofes 
for  which  it  is  fo  often  preferibed* 
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EXPERIMENT  r. 

I  took  a  bolus  of  ten  grains  of  caftor, 
made  with  a  little  fyrup  of  fugar.  A 
thermometer  had  been  applied  to  the  pit 
of  my  ftomach  half  an  hour  before  I  took 
it,  during  which  time  the  mercury  had 
rifen  to  99  degrees ;  it  was  kept  there  for 
two  hours  more,  but  the  mercury  never 
aroie  any  higher.  My  pulfe,  before  the 
experiment,  had  beat  71  ftrokes  in  a  mi¬ 
nute  :  it  continued  for  fome  hours  after, 
beating  fometimes  70,  and  fometimes  71. 
I  felt  no  other  effedt  from  the  bolus  than 
a  few  difagreeable  eradiations* 

EXPERIMENT  II. 

The  following  day  I  took  a  bolus  of 
half  a  drachm  of  caftor.  This  neither 
produced  any  alteration  on  the  mercury  in 
the  thermometer  at  my  ftomach*  nor  on 
the  number  of  my  pulfations  in  a  minute  * 
the  only  effedt  it  had  was  the  eruptions, 
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which  were  pretty  much  the  fame  as  in 
the  laft  experiment. 

EXPERIMENT  III. ' 

Two  days  after  this/ 1  took  one  drachm 
of  caftor.  The  mercury  in  the  thermo¬ 
meter  at  my  ftomach,  which  before  tak¬ 
ing  it  had  flood  at  91 1,  was  in  an  hour 
after  rifen  to  92!,  where  it  continued  till 
the  thermometer  was  removed.  My  pulfe 
was  not  in  the  leaft  altered,  nor  was  I  fen- 
fible  of  any  other  effedt  than  the  erudta- 
tions,  which  were  neither  fo  frequent,  nor 
fo  difagreeable  as  in  the  former  experi¬ 
ments. 


EXPERIMENT  IV, 


The  two  following  days,  I  took  two 
more  bolufes  of  caftor  1  the  firft  contain¬ 
ing  one  drachm  and  a  half,  and  the  fecond 
two  drachms.  But  I  could  neither  difcover 
by  the  thermometer,  that  they  made  the 
fmaileft  difference  on  the  natural  heat  of 
my  body ;  nor  by  the  number  of  pulfa* 

tions 
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tions  in  a  minute,  that  they  had  any  way 
affedted  the  circulation.  I  fhould  not 
have  been  fenfible  that  I  had  taken  them 
from  any  other  effedt  than  the  erudtations, 
which  indeed  were  but  few  and  trifling. 

Whatever  is  the  modus  cperandi  of  al¬ 
terative  medicines,  or  what  power  they 
may  have  to  change  the  nature  of  the 
blood  and  other  fluids,  without  affedting 
us  fenfibly  while  they  are  doing  it,  I  fhall 
not  pretend  to  determine.  But  furely  a 
medicine  which  has  been  fo  much  e (teem¬ 
ed  as  a  cordial,  and  fo  often  given  to  raife 
and  exhilarate  the  depreffed  fpirits,  ought 
to  do  fomething  to  convince  a  perfon 
that  he  has  taken  it. r  The  ufe  of  wine, 
a  generous  meal,  moderate  exercife,  and 
chearful  company,  all  tend  to  diffipate 
what  is  called  lownefs  of  fpirits  :  but 
they  operate  in  a  vifible  manner;  they 
augment  the  natural  heat  and  force  of 
the  circulation  ;  whereas  caftor,  as  ap¬ 
pears  from  thefe  experiments,  does  nei¬ 
ther  ;  for  I  felt  no  manner  of  effect  from 
any  of  thefe  doles,  though  the  la  ft  of 
;  ’  * '  G  3  them 
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them  was  at  leaft  fpur  times  as  large  as 
my  I  had  ever  known  tq  be  given.  If 
there  is  therefore  any  virtue  in  this  drug, 
anfwerable  to  the  intentions  for  which 
it  is  ufually  prefcribed,  it  muft  be  given 
in  much  larger  dofes  than  has  hitherto 
been  done;  and  fince  two  drachms  of  it 
could  be  taken  not  only  with  impunity, 
but  without  operating  in  any  fenfible 
manner,  how  trifling  and  infignificant 
muft  fifty  or  fixty  drops  of  the  tincture 
be,  when  they  do  not  contain  above  one 
grain  of  it. 

Neumann  and  Sthal,  as  far  as  I  know, 
were  the  firft  who  doubted  the  virtues 
of  cgftor.  Several  eminent  practitioners 
pf  late  have  followed  their  example,  and 
feldom  prefcribed  it  but  to  pleafe  their 
patients,  with  many  of  whom  it  ftill  re¬ 
tains  a  celebrated  name,  on  account  of 
its  high  price,  and  the  large  dofe  that 
pinft  be  neceftary  to  produce  any  valuable 
effect.  I  think  it  but  ill  deferring  of  a 
place  in  the.  prefent  catalogue  of  medi? 
pines,  as  a  fmall  dofe  of  it,  I  am  fure,  is 
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ufelefs,  and  a  dofe  of  it  large  enough  to 
be  ufeful  (if  any  dofe  of  it  can  be  fo) 
will  be  much  too  dear  to  be  obtained  by 
the  generality  of  mankind,  and  much  too 
tempting  to  efcape  fophiftication. 

I  fhall  conclude  this  remark  by  ob- 
ferving,  that  caftor  has  been  much  efteem- 
ed  for  its  virtues  as  an  antifpafmodic. 
The  experiments  I  made  with  it  gave  me 
no  opportunity  of  determining  this ;  but, 
from  the  moft  accurate  obfervations  I  have 
been  able  to  make,  and  from  the  accounts 
I  have  received  from  others,  no  benefit 
has  ever  perceptibly  arifen  from  the  ufe 
of  it  in  fpafmodic  cafes. 
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EXPERIMENTS 

< 

WITH 

SAFFRON. 

gAFFRON,  a,s  well  as  many  other 
medicines  whofe  operations  have  ne¬ 
ver  been  minutely  inquired  into,  has  not 
wanted  a  number  of  authors  who  have 
extolled  its  virtues,  and  celebrated  its 
praifes  in  a  manner  perhaps  a  little  extra¬ 
vagant*  An  in  (lance  that  was  mentioned 
to  me  of  a  lunatic,  who  fw  ail  owed  a  very 
large  quantity  of  it  without  being  hurt, 
gave  me  the  firft  hint  of  inquiring  into 
its  efficacy,  by  the  following  experiments : 

EXPERIMENT  I. 

Ten  grains  of  faffron,  made  into  a  pafte 
with  a  little  bread,  was  taken  in  the 
mprqing  op  an  empty  llomach.  It  made 


no 
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no  alteration  on  the  mercury  in  the  ther¬ 
mometer  at  my  ftomach  :  it  did  not  affedt 
my  pulfe,  nor  operate  in  any  manner  that 
1  could  be  fenfible  of. 

EXPERIMENT  II. 

The  next  day  I  took  one  fcruple  of  faf- 
fron,  which  did  not  alter  the  height  of 
the  mercury,  though  my  pulfe  foon  after 
was  more  frequent  by  two  or  three  ftrokes 
in  a  minute.  This  I  imagine  was  acci¬ 
dental,  as  I  felt  no  effedt  from  my  dofe. 

EXPERIMENT  III. 

As  none  of  the  dofes  in  the  laft  expe¬ 
riments  had  given  me  any  kind  of  fenfa- 
tion  by  which  I  could  difcover  their  ope¬ 
ration,  I  fome  days  after  took  two  fcruples 
of  it.  An  hour  afterwards  I  found  the 
mercury  in  the  thermometer  at  my  fto¬ 
mach  rifen  one  degree :  upon  this  I  ex- 
pedted  that  my  pulfe  would  be  rifen  alfo, 
but  was  very  much  furprifed  to  find  it 
fallen  from  72  to  66  5  and  ftill  more  to 

find 
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find  that  it  continued  about  66  and  67  all 
the  reft  of  that  day. 

i 

EXPERIMENT  IV. 

Some  days  after  this  I  took  four  fcruples 
of  faffron.  This  had  no  manner  of  ef- 
fed:,  either  on  the  mercury  in  the  ther¬ 
mometer  at  my  ftomach,  or  on  my  pulfe  ; 
fo  that  I  concluded  the  remarkable  dimi- 
niftiing  of  it  in  the  laft  experiment  had 
not  been  owing  to  any  effefi:  of  the  faf- 
from,  but  to  feme  other  caufe.  Though 
this  dofe  was  very  much  larger  than  any 
that  are  commonly  given,  vet  I  neither 
was  fenfible  of  the  fmalleft  effeft  from  it, 
nor  from  any  of  the  others  1  and  therefore 
I  defifted  from  taking  any  more,  being 
fully  perfuaded  that,  if  the  dofe  of  faffron 
is  to  arife  above  a  few  fcruples,  there  are 
few  patients  who  will  ever  be  prevailed  on 
to  take  it,  as  it  has  a  naufeous,  difagree- 
able  t^fte,  and  can  hardly  be  difguifed  by 
mixing  it  with  any  other  preparation. 

Gakn 
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Galen  is  of  opinion,  that  the  liberal  life 
of  faffron  either  takes  away  reafon,  or 
procures  death  ;  and  Boerhaave  has  claffed 
it  among  the  narcotic  poifons.  But,  with 
all  deference  to  the  authorities  of  tw'o 
fuch  illuftrious  authors,  as  well  as  to  that 
of  feveral  others,  whofe  opinions  have 
been  nearly  the  fame,  I  cannot  help  think¬ 
ing  that  it  is  a  medicine  (if  it  deferves 
that  name)  juft  as  innocent  and  as  ufelefe 
as  any  in  all  the  materia  medica  :  at  leaft, 
thus  far  I  am  certain,  that  if  any  good,  or 
indeed  any  ill,  can  be  done  with  it,  the 
dofes  mull  be  made  infinitely  larger  than 
any  that  the  prefent  practice  allows  of.— 
While  I  was  taking  this  drug,  I  expedted 
it  would  have  perhaps  tinged  my  urine, 
the  colour  of  which  I  examined  carefully 
from  time  to  time,  without  being  able  to 
difcover  the  leaf!:  alteration  in  it.  I  then 
tried  it  by  fteeping  in  it  pieces  of  clean 
linen  rags,  and  of  white  paper  5  but  it  left 
no  dye  upon  any  of  them  5  a  plain  proof 
that  there  was  none  of  the  faffron  in  it. 
|  next  examined  the  linen  which  I  had 

wore. 
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wore?  but  could  find  nothing  like  the 
dye  of  faffron  upon  it,  nor  any  alteration 
from  the  colour  that  it  ufed  to  be  when 
I  threw  it  off.  The  excrement,  how¬ 
ever?  that  I  pailed,  was  very  ftrongly 
tinged  with  it.  From  all  which  obferva- 
lions  it  appears  evident,  that  it  does  not 
enter  into  the  blood ;  for  if  it  did,  feme 
of  it  mult  be  in  the  urine  ;  and  if  any  of  it 
Were  there,  it  would  certainly  tinge  a  bit 
of  linen  or  paper.  What  feems  moft  pro¬ 
bable  is?  that  it  pafTes  entirely  off  through 
the  primae  vix ;  and  therefore  is  not  very 
well  qualified  to  do  any  of  that  good 
or  evil  which  feme  have  aferibed  to  it. 
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EXPERIMENTS 

WITH  '  > 
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greateft  part  of  the  neutral  falts 
'  feem,  from  what  obfervatiohs  have 
hitherto  been  made  upon  them,  to  be 
pofiefied  of  very  confiderable  fudorific  and 
diuretic  qualities.  Among  the  mo  ft  va¬ 
luable  of  this  clafs  is  nitre,  not  only  as  a 
fudorific  and  diuretic,  but  alfo  as  a  pow¬ 
erful  cooler  and  a  ftrong  antifeptic.  Se¬ 
veral  other  virtues  have  been  attributed  to 
it,  of  which  we  are  not  fo  certain  ;  how¬ 
ever,  as  thefe  already  mentioned  are 

i 

enough  to  render  it  very  valuable,  I 
thought  a  few  experiments  with  it,  in  or¬ 
der  to  determine  to  what  quantity  it  may 
be  given,  and  what  its  effects  are  on  the 
human  body,  would  not  be  unacceptable 
to  the  public. 

Having 
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Having  made  a  number  of  experiments 
on  the  frigorific  power  of  nitre,  when  difi* 
folved  in  fluids*  I  conftantly  obferved, 
that  on  putting  a  thermometer  into  any 
fort  of  them,  and  afterwards  throwing  in 
powder  of  this  fait,  the  mercury  fell  al- 
moft  immediately  to  the  loweil:  degree 
that  it  would  go  in  that  folution  ;  and,  in 
a  minute  or  two  after,  began  gradually  to 
arife  again,  till  it  came  to  the  fame  height 
at  which  it  had  been  before  the  nitre  was 
put  in.  As  nitre  effervefces  but  very  little 
when  mixed  with  any  liquid,  I  fufpe&ed 
that  the  cold  produced  by  it  was  not  ow¬ 
ing  to  that  caufe,  but  to  fome  quality  in 
the  nitre  itfelf,  which  the  external  air, 
perhaps,  feized  on  and  carried  away,  when 
the  folution  was  expofed  to  it. 

EXPERI M ENT  L 

In  order  to  fatisfy  myfelf  concerning 
this  matter,  I  took  two  four-ounce  phials, 
and  having  filled  them  nearly  full  of  water 

from  the  fame  bottle,  I  put  into  each  of 

them 
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them  two  drachms  of  powdered  nitre. 
One  of  them  I  corked  and  fealed  with 
v  wax,  and  leaving  the  other  without  & 
cork,  fet  them  both  together  in  a  cool 
place.  After  they  had  flood  two  hours, 
I  poured  the  contents  of  that  which  had 
been  expofed  to  the  air  into  a  tea-cup, 
and  put  the  thermometer  into  it.  In 
about  a  minute,  the  mercury  funk  five  de¬ 
grees,  but  would  go  no  lower.  I  then 
poured  the  folution  that  had  been  corked 
and  fealed,  into  another  cup,  and  having 
raifed  the  mercury  the  five  degrees  it  had 
fallen  in  its  laft  immerfion,  put  the  ther¬ 
mometer  into  it  alfo  ;  but  the  mercury  in 
this  only  funk  three  degrees. 

The  next  day  I  repeated  the  fame  ex¬ 
periment.  In  the  folution  which  had 
been  corked,  the  mercury  fell  only  two 
degrees  ;  whereas  in  that  which  had  not 
been  corked,  it  fell  almoft  five. 

EXPERIMENT  II. 

Two  four-once  phials  were  filled  with 

fpirkus  mindereri,  and  fet  together  for  one 

night  •, 
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night ;  when  in  one  of  them,  which  had 
been  corked,  the  Fall  of  the  mercury  was 
hardly  perceptible ;  in  the  other,  it  fell- 
two  degrees. 

EXPERIMENT  III. 

I  took  two  fmall  phials,  which  con¬ 
tained  each  two  ounces,  and  filled  them 
with  compound  horfe-radifh  water ;  one 
of.  them  I  corked  immediately,  and  left 
the  other  expofed  to  the  air :  after  they 
had  flood  three  hours  in  the  fame  place 
where  the  water  was  ufually  kept,  I  put 
the  thermometer  into  a  fmall  tea- cup, 
and  poured  the  liquor  that  had  been  ex¬ 
pofed  to  the  air  upon  the  ball  of  it  :  the 
mercury  (when  the  liquor  was  all  poured 
out)  had  fallen  two  degrees,  but  would 
go  no  lower.  1  then  changed  the  thermo¬ 
meter  into  another  cup,  and  poured  on  it 
the  liquor  from  which  the  external  air 
had  been  excluded  :  as  foon  as  it  touched 
the  ball  of  the  thermometer,  the  mercury 
began  to  arife  and  when  the  whole  of  it 
6  was 
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was  poured  out,  it  had  rifen  nearly  tile  two 
degrees  which  it  had  funk  by  the  effufion 
of  the  former  liquor,  but  would  rife  no 
higher, 

EXPERIMENT  IV. 

This  fudden  rife  of  the  mercury,  which 
had  not  happened  in  any  of  the  former  ex¬ 
periments,  furprifed  me  fo  much,  that  to 
fatisfy  myfelf  further  concerning  it,  I 
again  returned  each  quantity  of  liquor  into 
the  fame  glafs  from  which  it  had  been 

x.  \ 

taken  5  corked  the  one  that  had  been  left 
uncorked  before,  and  vice  verfa.  In  this 
manner,  and  in  the  fame  place 'where  they 
had  been  in  the  laft  experiment,  they  flood 
all  night.  Early  next  morning,  I  put  the 

thermometer  into  a  cup,  and  poured  on 

* 

it  the  liquor  that  had  formerly  been 
corked,  and  was  now  expofed  to  the  air  : 
by  this  the  mercury  fell  two  degrees.  I 
then  changed  the  thermometer  into  ano¬ 
ther  cup,  and  poured  on  it  the  liquor  that 
had  formerly  been  expofed  to  the  air,  and 

H  was 
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was  now  corked  :  the  mercury,  while  this 
was  pouring  on  it,  arofe  almoft  the  two 
degrees  it  had  fallen  by  the  other  liquor. 

From  this  it  appears,  that  the  relative 
heat  of  two  equal  quantities  of  the  fame 
liquor  may  be  altered,  and  any  one  of 
them  made  hotter  or  colder  than  the 
other,  by  excluding  it  from,  or  expofing 
it  to,  the  air. 

EXPERIMENT  V. 

I  filled  the  fame  phials  with  campho¬ 
rated  fpirit  of  wine,  taken  from  a  bottle 
that  had  always  flood  in  a  north  room, 
and  expofed  them  for  two  hours  to  the 
fun  in  a  fouth  window ;  I  then  put  the 
thermometer  into  a  cup,  and  poured  the 
liquor  out  of  the  uncorked  glafs  upon  it ; 
the  mercury  arofe  four  degrees,  but  would 
go  no  higher.  I  next  changed  the  ther¬ 
mometer  into  another  cup,  and  pour¬ 
ed  the  contents  of  the  corked  phial  upon 
it,  by  which  the  mercury  arofe  two  de¬ 
grees  more. 


EX  PE- 
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Experiment  vi. 

I  filled  the  fame  glafles  again  with  the 
horfe-radifh  water,  and  left  them  both  in 
the  fame  place  expofed  to  the  air :  when 
they  had  flood  two  hours,  I  examined 
them,  and  found  them  both  exactly  'of 
the  fame  degree  of  heat.  I  then  cork¬ 
ed  one  of  them,  and  left  them  there 
three  hours  longer ;  and  on  examining 
them  again,  found  that  the  liquor  in  the 
corked  phial  was  one  degree  and  a  half 
warmer  than  that  in  the  uncorked  one, 

EXPERIMENT  VII. 

Two  glaffes,  full  of  pure  water,  the 
one  corked,  and  the  other  uncorked, 
flood  together  three  hours,  in  the  fame 
place  where  the  quantity  of  water  from 
which  they  were  taken  had  flood  before,. 
On  examining  them,  the  water  in  the 
corked  phial  was  almofl  one  degree 
warmer  than  that  in  the  other ;  and  on 

H  2  comparing 
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comparing  the  heat  of  the  water  in  the 
uncorked  phial,  with  that  of  the  water 
from  which  it  was  taken,  they  were  ex¬ 
actly  equal ;  but  on  comparing  the  other, 
it  had  acquired  almoft  one  degree  of  heat 
greater  than  the  original  quantity,  during 
-the  time  it  had  been  fhut  up  and  feparated 
from  it ;  for  which  acquisition,  no  other 
caufe  could  be  affigned  than  its  excluflon 
from  the  external  air. 

Thefe  experiments,  together  with  a 
variety  of  others  whole  eflfeCts  were  nearly 
Similar,  in  dead  of  confirming  my  con¬ 
jecture,  that  the  air  carried  away  the 
coldnefs  from  difiblved  nitre,  plainly  de¬ 
monstrated  the  contrary  5  and  not  only  dis¬ 
covered,  but  confirmed  a  fad:  which  I  had 
never  fo  much  as  thought  of,  viz.  that 
a  given  quantity  of  any  fluid ,  excluded  from 
all  communication  with  the  external  air ,  foon 
becomes  warmer  than  any  other  given  quan¬ 
tity  of  the  fame  fluids  left  expofed  to  it. 

From  this  I  was  led  to  conjecture,  that 
not  only  fluids,  but  perhaps  all,  or  the 
greateft  part  of  other  bodies,  may  acquire 

heat. 
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heat,  when  excluded  from  the  circulating 
air;  and  even  that  the  air  itfelf  may  become 
warmer  when  clofely  fhut  up,  than  when 
at  liberty  to  communicate  with  the  exter¬ 
nal  atmofphere.  This  conjedture  feems 
to  be  confirmed  by  the  following  experi¬ 
ments. 

EXPERIMENT  VIII. 

Two  thermometers,  graduated  exactly 
to  each  other,  were  hung  in  a  room;  one 
upon  the  infide  of  a  clofet  door,  and  the 
other  on  the  outfide  of  it :  the  .mercury 
was  always  one  degree  higher  in  the  ther¬ 
mometer  on  the  infide,  than  in  that  on  the 
outfide ;  but  when  the  clofet  door  was 
left  for  fome  time  open,  they  exactly 
agreed. 

EXPERIMENT  IX. 

One  of  thefe  thermometers  was  put  in¬ 
to  a  fmall  partition  of  a  writing-deik, 
which  was  then  locked,  and  the  other 

H  3  laid 
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laid  on  the  outfide  of  it.  The  mercury 
in  that  which  was  fhut  up,  flood  always 
one  degree  and  a  half  higher  than  in  the 
other, 

}  i  .  ,,  .  '•  V 

EXPERIMENT  X. 

A  thermometer  was  put  into  an  empty 
phial,  and  the  mouth  of  the  phial  well 
luted ;  fo  that  there  could  be  no  commu¬ 
nication  between  the  inclofed  and  exter¬ 
nal  air  :  in  this  fituation  it  flood  a  night, 
and  on  taking  away  the  luting  in  the 
morning,  almoft  as  foon  as  the  external 
air  rufhed  in,  the  mercury  funk  one  de¬ 
gree. 

From  thefe  experiments  I  was  induced 
to  think,  that  there  is  a  ftronger  refrige¬ 
rating  principle  in  the  circulating,  than  in 
the  ftagnant  air ;  it  was  therefore  natural 
to  infer,  that  this  principle  (if  it  really 
exifted)  would  be  increafed  in  proportion 
to  the  compreffion  of  the  air,  and  velocity 
of  its  motion  ;  but  by  blowing  forcibly  on 

the 
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the  ball  of  a  thermometer  with  a  pair  of 
hand-bellows,  the  mercury  always,  in  a 
minute  or  two,  rofe  more  than  one  de¬ 
gree  ;  and  in  fome  trials  it  rofe  feven  or 
eight,  and  as  conftantly  fell  three,  four, 
or  more,  when  put  into  a  window  juft  lift¬ 
ed  up  far  enough  to  admit  a  very  ftrong 
draught  of  air. 

The  reafon  of  thefe  fo  very  different 
phenomena,  in  circumftances  fo  fimilar, 
I  fhall  not  attempt  to  explain,  but  refume 
the  experiments  with  nitre,  which  was 
the  original  intention  of  this  Effay. 

EXPERIMEN  T  XL 

< 

I  mentioned  before,  that  in  making 
fome  experiments  with  nitre,  I  had  con- 
ftantly  obferved,  that  it  poffefied  a  very 
great  power  of  producing  artificial  cold, 
when  diffolved  in  any  fluid  ;  which  led 
me  to  endeavour  to  difcover,  whether  the 
internal  ufe  of  it  would  alter  the  conftitu- 
tional  heat  of  my  body.  For  this  pur- 

H  4  pofe, 
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pofe,  I  applied:  a  thermometer  to  the  pit 
of  my  ftomach,  and  the  higheft  degree  to 
which  the  mercury  would  rile,  was  98, 
my  pulfe  beating  72  ftrokes  in  a  minute. 
I  then  took  a  drachm  of  nitre  diffolved  in 
an  ounce  of  water  f  two  minutes  after  this, 
my  pulfations  were  reduced  from  72  to 
64  5  four  minutes  after,  they  were  as  low 
as  62;  and  from  that  time  they  began  gra¬ 
dually  to  increafe,  till  at  the  end  of  tea 
minutes  they  were  at  70,  and  foon  after 
at  72,  the  exad:  number  at  which  they 
were  before  I  took  the  draught.  About 
zo  minutes  after  I  had  taken  the  nitre, 
on  looking  at  the  thermometer,  the  mer¬ 
cury  had  arifen  from  98  to  99! ;  and  in 
zo  minutes  more,  it  was  fallen  again  to 
98,  and  my  pulfe  ftill  continued  to  beat 
72  :  this  was  exactly,  in  every  refped,  the 
ftate  in  which  I  wTas  before  I  took  it. 

As  the  riling  and  falling  of  the  mer¬ 
cury  in  all  the  fubfequent  trials  was 
extremely  irregular,  I  fhall  leave  out  of 
my  narrative  of  the  following  experi¬ 
ments,  the  observations  I  made  on  it,  and 

lay 
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lay  it  down  as  a  poftulatum,  that  what¬ 
ever  power  nitre  may  have  of  cooling  the  body , 
it  does  not  exert  it  in  any  perceptible  man¬ 
ner  on  its  external  parts . 

EXPERIMENT  XXE 

About  an  hour  after  I  had  taken  the 
firft  draught,  I  took  a  fecond.  My  pulfe 
beat  70  before  I  took  it,  but  in  one  mi¬ 
nute  after,  no  more  than  60,  though  it 
foon  became  quicker  fo  as,  at  the  end  of 
ten  minutes,  to  beat  68,  and,  in  a  few 
minutes  more,  70.  As  foon  as  I  had 
taken  it,  I  felt  a  chillnefs  over  all  my 
body,  but  more  particularly  at  my  fto- 
mach,  which  continued  for  about  20  mi¬ 
nutes  to  give  me  a  good  deal  of  uneafinefs. 
It  then  began  to  decreafe,  and  in  little 
more  than  half  an  hour  was  intirely  gone 
off. 

EXPERIMENT  XIII. 

The  next  day  I  repeated  the  fame  ex¬ 
periment.  Before  I  took  the  dofe  my 

pulfe 
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pulfe  beat  64 ;  the  fecond  minute  after, 
the  ftrokes  were  reduced  to  60  ;  the  fifth 
minute  after,  they  were  at  63  ;  and  foon 
came  to  64,  as  before  I  took  it, 

EXPERIMENT  XIV. 

As  the  nitre  had  been  fo  ftrong  and 
difagreeabie  to  my  ftomach  when  fo  little 
diluted,  the  day  following  I  took  a  drachm 
of  it  diffolved  in  two  ounces  of  water. 
Before  I  took  it  my  pulfe  beat  73  ;  the 
fecond  minute  after,  it  fell  to  66 ;  the 
fourth  minute  after,  it  arofe  to,  69  ^  and. 
from  that  time  became  ftill  more  fre¬ 
quent  ;  till,  at  the  end  of  nine  minutes, 
it  had  recovered  its  ufual  ftrength,  and 
was  at  73, 

EXPE.RI  M  ENT  XV. 

Twenty  minutes  after  this  dofe,  I  took 
a  drachm  and  a  half  of  nitre,  diffolved  in 
three  ounces  of  water.  After  two  mi¬ 
nutes  my  pulfe  was  weak,  fluttering,  and 
unequal,  and  beat  about  70  In  a  minute* 
i  Soon 
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Soon  after  I  felt  a  painful  fenfation  at  the 
upper  orifice  of  my  ftomach  ;  and,  on 
ariling  from  my  chair,  it  was  with  fome 
difficulty  that  I  walked  through  the  room. 
I  then  returned  to  the  chair,  and  felt  my 
pulfe  again.  It  was  now  become  fo  quick, 
fluttering,  and  irregular,  and  my  head 
was  fo  giddy,  that  I  could  not  exactly 
number  the  ftrokes  it  beat,  though,  as 
near  as  I  could  judge,  they  were  between 
96  and  100.  In  about  an  hour,  every  one 
of  thefe  difagreeable  fymptoms  began  to 
abate,  and  continued  flowly  decreafing  all 
that  day.  The  next  morning,  when  I 
got  out  of  bed,  they  were  intirely-  gone 
off*, 

E  X  P  E- 

'*  Soon  after  this  experiment,  on  Sunday  the 
eighth  of  September,  1765,  I  was  called  to  the 
wife  of  a  grocer  in  this  city,  who,  intending  to 
take  a  dofe  of  fal  Glauh .  fent  her  maid  into  her 
fhop  to  bring  a  handful  of  it,  diredting  her  to  the 
drawer  where  it  lay.  The  maid  miftook  the  drawer, 
and,  in  (lead  of  the  fal  Glauber .  brought  a  handful 
of  nitre,  diflolved  it  in  warm  water,  and  gave  it 
to  her  miftrefs,  who,  in  order  to  avoid  as  much  as 
pofftble  the  difagreeable  tafte  of  the  fal  Glaub.  (which 

fllQ 
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EXPERIMENT  XVI. 

I  had  taken  every  one  of  the  preceding 
doles  as  foon  as  the  nitre  was  diiTolved  ; 

and 

fhe  fuppofed  it  to  be)  fwallowed  the  whole  draught 
with  that  precipitation  which  is  natural  in  thefe 
cafes  -3  but  was  furprifed  to  find  a  ftrength  and  pun¬ 
gency  in  it  which  fhe  had  never  difcovered  before  in 
taking  falts ;  infomuch  that,  to  ufe  her  own  phrafe, 
it  had  like  to  have  choaked  her.  Immediately  after 
fhe  had  taken  it,  a  very  fevere  pain  arofe  in  her  flo- 
mach  ;  upon  which  fhe  fufpedted  that  fhe  had  got 
fomething  elfe  inflead  of  the  falts  ihe  intended  to 
take.  She  therefore  defired  the  maid  to  fhew  her  the 
drawer  from  whence  ihe  had  taken  them,  which  was 
the  drawer  where  the  nitre  then  lay. 

While  they  were  making  this  difcovery,  fhe 
fickened,  and  threw  up  a  few  mouthfuls,  which  tailed 
very  flrongly  of  the  fait.  From  the  very  moment 
fhe  had  taken  it,  ihe  began  to  fwell,  and  continued 
to  increafe  in  fo  furprifing  a  manner,  that  at  the 
end  of  this  vomiting,  though  not  above  three  or 
four  minutes  had  elapfed  fince  fhe  had  taken  the 
dofe,  the  lace,  of  her  flays  was  ready  to  burfl  afun- 
der  ,  and  it  was  with  much  difficulty  they  could  be 
got  off  foon  enough  to  allow  room  for  the  increafing 
bulk  of  her  body.  Her  neck  too  was  affedted  in  the 
fame  manner,  and  fo  very  much  enlarged,  that  her 
necklace  had  almoff  firangled  her  while  the  affiftants 
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and  having  by  them  fully  fatisfied  myfelf 
that  its  effects,  when  fo  taken,  were  very 

evident 

were  taking  it  off ;  nay,  even  her  petticoats  and 
garters  were  obliged  to  be  loofed,  fo  univerfally  did 
the  fwelling  extend  itfelf.  All  this  happened  in  the 
fpace  of  ,fix  or  feven  minutes  ;  nor  was  it  more  than 
ten  from  her  taking  the  dofe  when  I  faw  her.  As 
foon  as  I  had  difcovered  what  was  the  occafion  of 
her  complaint,  I  immediately  ordered  her  a  vomit 
of  ipecacoana  ;  and,  the  moment  after  fhe  had  fwal- 
lowed  it,  gave  her  large  draughts  of  oil  and  warm 
water.  By  the  affiftance  of  thefe,  fhe  foon  vomited 
pretty  freely,  and  in  proportion  as  the  vomiting  in- 
creafed,  the  pain  and  fwelling  decreafed  ;  fo  that, 
after  five  or  fix  plentiful  evacuations,  they  were  both 
greatly  abated.  Having  now  recovered  a  little  from 
the  panic  into  which  fhe  had  been  thrown,  fhe  was 
extremely  folicitous  to  have  the  remains  of  the 
nitre  carried  off,  and  therefore  propofed  to  drink 
fome  of  the  fal  Glauber  I, ,  in  order  to  purge  away  any 
part  of  it  that  might  be  got  into  her  inteftines.  I 
complied  with  her  requeft,  in  hopes  that  the  falts 
would  make  her  vomit  more  freely  than  fhe  had  hi¬ 
therto  done  :  which  happened  accordingly  ;  for  fhe 
had  no  fooner  drank  a  large  draught  of  them,  than 
fhe  threw  them  all  up  again,  together  with  fome  of 
the  oil  and  water  which  had  remained  in  her  ftomach. 
Immediately  after  this,  fhe  had  a  very  profufe  loofe 
flool,  accompanied  with  a  little  griping  ;  after  which 
fhe  was  put  to  bed,  where,  in  about  half  an  hour,  fhe 

had 
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evident  and  confiderable,  I  now  proceeded 
to  try  whether  they  would  be  the  fame 

when 

had  an  abortion,  having  been  two  months  pregnant. 
After  the  foetus  Was  come  away,  fhe  began  to  evacu- 
cuate  blood  per  vaginam  &  per  mum  along  with 
every  loofe  flool,  of  which  fhe  had  a  great  many  that 
day.  On  Monday,  this  evacuation,  together  with 
the  flooding,  were  fomething  leflened  ;  but  on  T uef- 
day  they  returned  with  greater  violence  than  ever, 
and  what  fhe  then  paired  by  flool  feemed  to  be 
nothing  but  the  villous  coat  of  the  inteflines 
mixed  with  blood.  On  this  account  I  ordered  her 
fome  mucilaginous  medicines,  with  opium ;  by  the 
help  of  which  thefe  lymptoms  were  much  abated  on 
Wednefday,  and  on  Thurfday  night  were  almofl  in- 
tirely  gone  off.  Befides  the  fwelling  and  pain  in 
her  flomach,  which  had  feized  her  immediately  after 
taking  the  nitre,  fhe  had  been  attacked  alfo  with 
violent  pains  over  her  whole  body,  but  more  particu¬ 
larly  in  the  fmall  of  her  back  :  thefe,  however,  did 
not  continue  very  long,  being  almofl:  intirely  gone  on 
the  Monday,  though  five  had  fome  flight  returns  of 
them  after.  On  Sunday,  about  twelve  o'clock,  her 
head  began  to  be  afFedfed,  and  foon  after  grew  fo 
giddy  that  fhe  could  hardly  fit  up  in  the  bed  :  this 
was  accompanied  with  a  Tinging  in  her  ears ;  an 
univerfal  tremor  over  her  body;  and  an  exceflive  chill- 
nefs,  which  neither  warm  liquor,  nor  all  the  bed- 
cloaths  they  could  heap  over  her  could  remove.  The 
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when  it  was  taken  after  it  had  remained 
fome  time  in  a  fluid  ftate.  For  this  pur- 
pofe  I  diflolved  one  drachm  and  a  half  of 
it  in  three  ounces  of  water,  which  I  left 
twelve  hours  expofed  to  the  air,  and  then 
fwallowed.  Immediately  before  I  took 
it,  my  pulfe  beat  64 ;  the  fecond  minute 
after,  it  beat  the  fame ;  the  fourth  minute 
after,  it  beat  59  ;  and  from  that  time  be¬ 
gan  to  increale  as  in  the  former  e&peri- 

giddinefs  and  fmging  in  her  ears  lafted  till  Monday 
afternoon,  the  tremor  ftill  longer,  and  did  not  in- 
tirely  difappear  till  Wednefday.  But  the  coldnels, 
which  had  been  exceflive  all  the  Sunday  afternoon, 
went  off  fome  time  after  her  hufband  went  to  bed  to 
her. 

Her  throat  was  a  good  deal  excoriated  by  the 
acrimony  of  the  nitre,  and  it  is  very  probable  that 
her  ffomach  had  fuffered  in  the  fame  manner ;  for  (he 
could  not  till  Thurfday,  fwallow  any  thing  that  had 
the  fmalleft  degree  of  pungency,  without  fuffering 
very  feverely,  both  during  the  time  it  paffed  her 
throat,  and  for  fome  time  after  it  got  into  her  ftp- 
mach  ;  though  at  the  fame  time  ftie  could  ufe  mild 
and  mucilaginous  things,  fuch  as  linfeed  tea,  or  fweet 
milk,  with  very  little  pain  either  in  her  throat  or 
ftomach. 

ments. 
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ments,  till  it  came  to  the  flandard  at 
which  it  had  been  before  I  took  the  nitre* 
On  comparing  this  experiment  with 
the  former  ones,  the  difference  appears 
very  coiifiderable  j  for  the  effedts  of  one 
drachm  newly  diflblved,  were  much 
greater,  and  more  evident  than  the  effedts 
of  a  drachm  and  a  half  which  had  re¬ 
mained  long  in  a  fluid  Rate. 

EXPERIMENT  XVII. 

Having  now  pretty  well  afcertained  the 
quantity  of  nitre  I  could  bear  at  one  uofe, 
and  alfo  difcovered  that  its  effedts  were 
much  ftronger  when  given  newly  dif- 
folved,  than  when  it  had  remained  long 
in  a  fluid  it  ate,  I  next  refolved  to  try 
how  often  I  could  bear  thefe  dofes  to  be 
repeated.  For  this  purpofe  I  diffolved 
fix  drachms  of  it  in  a  quart  of  water, 
which  I  began  to  drink  early  in  the  morn¬ 
ing  r.and  by  taking  fmall  draughts  of  it  as 
often  as  I  had  convenience,  I  finifhedthe 
whole  at  eight  o’clock  that  night,  without 
Z  feeling 
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feeling  any  uneafinefs  from  it,  or  be¬ 
ing  fenlible  of  its  having  operated  any 
other  way  than  by  urine. 

EXPERIMENT  XVIII. 

Two  days  after,  I  diffolved  one  ouncO 
of  nitre  in  the  fame  quantity  of  water,  and 
drank  it  in  the  fame  time  ;  it  gave  me  no 
uneafinefs,  nor  had  any  fenfible  effedt. 

EXPERIMENT  XIX. 

Some  days  after  this,  I  difiblved  one 
ounce  and  a  half  of  nitre  in  three  pounds 
of  water,  and  took  a  draught  of  it  every 
hour,  except  when  in  bed  :  the  whole  was 
drank  in  twenty-four  hours.  After  four  or 
five  draughts,  I  felt  a  flight  chillinefs  at 
illy  ftomach  every  time  I  took  it ;  but  this 
generally  went  off  before  the  time  of 
taking  the  next  draught,  and  on  that  ac¬ 
count  gave  me  but  little  pain. 
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EXPERIMENT  XX. 

I  now  refolved  to  try  what  would  be 
the  effedt  of  the  fame  quantity  of  nitre* 
when  every  different  dofe  was  taken  im¬ 
mediately  on  its  being  diffoTved.  For  this 
purpofe,  I  divided  one  ounce  of  it  into 
eight  equal  parts*  and  took  one  of  thefe 
parts,  diffolved  in  four  ounces  of  water* 
every  ninety  minutes.  The  weather  was 
at  this  time  very  warm,  and  therefore  the 
firft  three  or  four  dofes  cooled  and  refrefh- 
ed  me ;  the  fifth  and  fixth,  however,  gave 
me  a  chillinefs  and  pain  in  my  ftomach  ; 
the  feventh  and  eighth  increafed  thefe 
fharp  flinging  pains,  not  only  in  my  fto- 
mach,  but  through  my  whole  body  ^ 
which  wrere  fo  violent,  that  for  fifteen  mi¬ 
nutes  after  each  dole,  I  could  not  breathe 
without  feeling  a  very  acute  pain  every  in- 
fpiration. 

EXP  E  R  I  M  E  N  T  XXI. 

As  I  had  been  able  to  take  one  ounce 
and  a  half  of  nitre  wkh  very  little  incon¬ 


venience 


ESSAYS,  '  1 15 

venience  when  it  had  been  long  diffolved* 
I  refolved  to  make  one  more  effort  to  try 
if  I  could  manage  the  fame  quantity,  when 
every  dofe  was  taken  immediately  after 
being  diffolved.  I  therefore  prepared 
eight  powders  of  a  dram  and  a  half  each, 
with  a  delign  to  take  one  of  them  every 
ninety  minutes,  as  in  the  laif  experiment ; 
the  fecond  dofe  gave  me  achillinefs  at  my 
flomach  \  the  third  gave  me  fome  of  the 
above-mentioned  pains ;  and  the  fourth 
increafed  them  to  fuch  a  violent  degree, 
that  I  was  obliged  to  deiift  from  taking 
any  more. 

From  fome  of  the  former  of  thefe  ex¬ 
periments,  it  appears  evident,  that  nitre 
has  a  power  of  almoft  inftantly  retarding 
the  velocity  of  the  circulation,  and  of  fur- 
prifingly  diminifhing  the  number  of  pul- 
fations.  Whether  any  real  medical  advan¬ 
tage  may  be  derived  from  this,  I  (hall  not 
politively  affirm;  though  I  think  it  is  very 
poffible,  that  in  cafes  where  the  momen¬ 
tum  of  the  blood  is  fo  great,  from  any 
fudden  caufe,  that  the  veifels  are  in  dan- 
j  I  2  ger 
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ger  of  being  ruptured,  a  large  dofe  of 
nitre  inftantly  given,  might  throw  a  fort 
of  damp  upon  the  vital  flame,  and  obvi¬ 
ate  that  misfortune  till  the  patient  could 
be  affifted  by  bleeding  and  other  reme¬ 
dies.  And  1  would  further  infer,  from 
the  chillinefs  produced  by  large  doles  of  it 
in  my  ftomach,  and  the  refrefhing  cool- 
nefs  it  diffufed  over  me  in  the  warm 
weather,  that  if  given  immediately  after 
being  difibived,  it  would  prove  a  highly 
lifeful  medicine  in  all  ardent  inflamma¬ 
tory  diflempers,  where  great  third:,  a  dry 
tongue,  and  a  ftrong  pulfe,  indicate  the 
ufe  of  cooling  antiphlogiflic  remedies. 
This  inference  is  not  founded  on  mere 
fpeculation  and  theory,  blit  on  experience 
and  ohfervation  alfo  ;  for  as  fame  of  thefe 
experiments  which  difcovered  its  inftan- 
taneous  operation  on  the  circulation,  were 
made  near  three  years  ago,  I  have  fince 
then  had  feveral  opportunities  of  trying 
it  in  inflammatory  cafes,  and  have  ordered 
it  to  the  quantity  of  two  fcruples  every 
hour,  or  every  hour  and  a  half,  taking 
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care  that  every  different  dole  fhould  be 
given  newly  diffolved.  In  this  way  I 
have  generally  feen  it  fit  very  eafy  on  the 
ftomach ;  often  procure  great  remiffion  of 
the  fymptoms ;  and  almofl  always  either 
work  off  by  a  plentiful  difcharge  of  fweat, 
or  urine,  according  as  the  patient  took 
along  with  it  warm  or  cold  drink. 

I  would  by  no  means  infinuate  that  this 
is  a  new  pradlice ,  for  the  illuftrious  Mr. 
Boyle,  in  his  experiments  on  the  redinte¬ 
gration  of  nitre,  calls  it  one  of  the  coldeft 
bodies  in  the  world,  and  adds,  that  “  on 
this  account  phyficians  and  chymifts  were 
wont  to  give  it  to  allay  the  inward  exaeftu- 
ations  of  the  blood.”  All,  therefore,  that 
is  uncommon  in  the  ufe  of  nitre  in  febrile 
cafes,  is  the  giving  it  immediately  after 
the  fait  is  diffolved  ;  which  I  was  firft  in¬ 
duced  to  do,  by  obferving,  that  a  folution 
pf  it  very  foon  loft  that  coldnefs  of  which 
it  was  at  firft  poffeffed,  whether  it  was 
kept  fliut  up,  or  in  the  open  air.  The 
trials  I  afterward  made  with  it  on  myfelf 
fhew,  that  when  it  was  long  kept  in  a 
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fluid  ftate,  it  loft,  in  a  great  meafure,  its 
power  of  affefting  my  body  alfo:  This 
will  appear  by  comparing  Experiments 
XI,  XII,  XIII,  XIV,  and  XV,  with  Ex¬ 
periment  XVI ;  and  by  comparing  Expe¬ 
riments  XVI,  XVII,  XVIII,  and  XIX, 
with  Experiments  XX,  and  XXI,  will 
be  further  illuftrated  and  confirmed. 

Whether  nitre  will  communicate  cold 
to  the  body  of  a  living  animal,  in  the  fame 
manner  as  it  does  to  water  when  diffolved 
in  "it,  is  what  I  could  not  difcover  by  the 
thermometer.  The  fenfations,  however, 
which  I  felt,  after  taking  large  dofes  of  it, 
induce  me  to  think  that  it  does  ;  and  the 
extraordinary  cold  felt  by  the  lady  in  the 
cafe  I  related,  together  with  the  remark¬ 
able  finking  of  my  pulfe,  and  the  effects 
of  it  '  in  .Inflammatory  diftempers,  all 
ftrongly  corroborate  this  opinion.  If  I 
had  feen  the  lady  during  the  time  her  cold 
fit  lafted,  I  fliould  have  had  the  heft  op¬ 
portunity  that  perhaps  has  ever  offered, 
pf  determining,  by  the  application  of  the 
thermometer,  whether  its  frigorific  power 
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reached  to  the  external  parts  of  the  body  3 
bat,  unfortunately,  I  knew  nothing  of 
this  complaint  till  it  was  intirely  over. 
On  mentioning  her  cafe  to  Dr.  Alexan¬ 
der  Monro,  profeffor  of  anatomy,  I  was 
by  him  favoured  with  a  light  of  Dr. 
Clerk’s  account  of  the  cafes  of  three  jour¬ 
neymen  fhoemakers,  who  all  at  the  fame 
time  had  taken  large  dofes  of  nitre,  two 
of  them  two  ounces  each,  and  the  third 
an  ounce  and  a  half.  They  were  all  feized 
immediately  with  a  burning  heat  at  their 
flomachs,  accompanied  with  vomiting, 
which  are  all  the  fymptoms  mentioned. 
If  this  was  literally  true,  it  would  over¬ 
turn  the  theory  of  nitre  ailing  as  a  cooler  : 
but  I  imagine  what  they  called  a  burning 
heat  was  not  fo  much  a  real  fenfation  of 
heat,  as  of  pain  occafioned  by  the  pun¬ 
gency  of  the  nitre 3  and  my  realon  for 
this  opinion  is,  becaufe,  on  examining  the 
common  people  of  this  country,  I  have 
generally  found  that  they  defcribe  almofl 
every  complaint  of  the  ftomach  by  the 
name  of  a  burning  heat.  As  little  regard 
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is  therefore  to  be  paid  to  their  definition 
of  any  fenfation,  I  think  this  fymptom, 
to  which  they  gave  the  name  of  heat,  is 
by  no  means  a  proof  that  it  really  was 
fo  ;  or  that  nitre  has  any  pt>wer  to  aug^ 
ment  the  conflitutional  warmth  of  any 
animal,  as  we  fee  it  fo  evidently  pofleiTed 
of  a  quite  contrary  power,  when  mixed 
with  any  fluid  out  of  the  body. 

When  I  began  thefe  trials,  I  expected 
that  the  effects  of  nitre  would  have  been 
fo  vilible,  as  to  have  enabled  me  to  de¬ 
termine  to  what  degree  of  cold  it  was  ca¬ 
pable  of  reducing  my  body  below  its  ufual 
itandard.  But  though  I  have  been  difap- 
pointed  in  this,  perhaps  future  experi¬ 
ments,  and  more  accurate  obfervations, 
may  fill!  difcover  it :  and  though  I  have 
not  been  able  to  throw  that  light  which 
I  wilhed  and  expe&ed  on  this  quality  of 
it,  yet  I  have  certainly  demonftrated  that 
a  much  larger  quantity  of  it  may  be  taken, 
than  any  perfon  that  I  know  of  had  over 
done  before  me  3  and  that  not  only  by 
the  experiments  on  myfelf,  but,  ilnce 
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they  were  made,  by  giving  it  in  nearly 
the  lame  dofes  to  others,  without  having 
ever  met  with  any  complaint  of  confe- 
quence  from  this  liberal  ufe  of  it  *  ;  lb 
that  we  may  ealily  fee  how  trifling  and 
infignificant  the  common  method  is,  of 
giving  only  a  few  grains  at  a  dofe,  and 
repeating  thefe  dofes  at  fuch  long  inters 
vals,  a 3  perhaps  not  to  take  above  three 
or  four  of  them  in  a  day.  We  may  alfo 
learn  from  thefe  experiments,  that  when 
it  is  given  as  a  cooler,  the  Decodl.  Nitrof. 
of  the  Edinburgh  Difpenfatory,  or  any 
Other  preparation  of  it,  where  it  remains 
long  in  a  fluid  Hate,  are  very  unfit  me¬ 
thods  of  exhibiting  it?  as  they  intirely 
divert  it  of  that  quality  which  was  the 
foie  intention  of  prefcribing  it. 

After  a  number  of  repeated  trials  had 
thoroughly  convinced  me,  that  large  dofes 

%  When  thefe  experiments  were  made,  I  had  not 
feen  Dr.  Broeklefby’s  book  ;  but  have  read  it  fince, 
*md  find  that  he  ufed  to  give  of  it  in  twenty-four 
hours  with  great  fuccefs  ;  which  I  am  perfuaded 
would  ftill  have  been  greater,  had  he  given  it  always 
jiewly  diffolved. 


of 


122 


EXPERIMENTAL 


of  this  fait  had  an  almoft  immediate 
power  of  diminiihing  the  number  of  my 
pulfations  in  a  minute,  I  imagined  that 
this  was  owing  to  its  cold  leffening  the 
irritability  of  the  heart*  and  therefore 
concluded  that  any  cold  body  received 
into  the  ftomach  would,  in  fome  de¬ 
gree,  have  the  fame  effeft.  Upon  trial,  I 
found  this  conclufion  to  be  juft  :  for  large 
draughts  of  tery*  cold  water,  hafftily  drank,' 
always  leffened  the  number  of  pulfations 
in  a  minute,  three, "  four,  or  five,  and 
fometirnes  more  ;  which  fhews  the  ab- 
furdity  of  condemning  cold  water  in  fe¬ 
vers,  and  at  the  fame  time  allowing  cold- 
draughts,  medicated  with  nitre,  to  be 
given ;  though  it  appears  that  they  both 
in  the  fame  manner,  only  the  latter  is 
much  more  powerful  than  the  former,  and 
therefore,  on  the  hypothefes  by  which 
cold  water  is  forbid*  fhould  do  more  miU 
chief 

Was  I  to  endeavour  to  give  an  account 
of  all  the  virtues  which  have  from  time 
to  time  been  afcribed  to  nitre,  I  fhould 
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fwell  this  EiTay  much  beyond  my  inten¬ 
tion.  I  fhall  therefore  refer  the  reader  to 
Hoffman  lie  falium  mediorum ,  &  de  prcef- 
iantifjimd  nitri  virtute,  and  to  Sthal  de 
ufit  nitri  medico ,  where  feveral  curious  ob- 
fervations  on  its  virtues  and  effedts  are 
mentioned.  Dr.  Lewis,  a  later  writer  of 
no  fmall  credit,  reckons,  that  it  often 
gives  relief  in  ftranguriesand  heat  of  urine, 
proceeding  either  from  a  Ample  or  a  vene¬ 
real  taint ;  and  indeed  the  greatejft  part  of 
practitioners  have  always  given,  and  ftili 
continue  to  give  it  in  the  venereal  ardor 
urince .  This  pradtice,  however,  I  am  apt 
to  believe,  has  taken  its  rife  purely  front 
the  name  of  ardor  having  always  been 
given  to  the  pain  in  evacuating  the  urine 
during  the  time  of  a  venereal  inflamma¬ 
tion  of  the  urethra,  and  the  name  and 
virtues  of  a  cooler  having  always  been  at¬ 
tributed  to  this  fait.  But  it  is  certain, 
that  the  urine  pafled  during  the  time  of 
a  venereal  inflammation  is  no  warmer  than 
at  other  times,  and  therefore  to  prefcribe 
$  cooler  to  allay  the  heat  of  it  is  abfurd  ; 

and 
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and  I  am  perfuaded  that,  on  a  free  and 
candid  examination  of  this  matter,  it  will 
be  found  that  nitre  has  not  the  fmalleft 
power  of  alleviating  the  pain  which  ig 
then  felt ;  for  I  have  given  it  in  all  the 
different  ftages  of  this  difeafe,  in  fmall 
and  in  large  dofes  $  but  from  the  foie  ufe 
of  it,  in  a  great  number  of  trials,  have 
never  been  able  to  obferve  that  it  afforded 
the  lead:  relief.  Nor,  when  we  confider 
the  caufe  of  that  pain,  and  the  effects  of 
nitre,  have  we  any  reafon  to  expedt  it : 
for  the  pain  certainly  proceeds  from  the 
acrid  faits  in  the  urine  ftimulating  the 
inflamed  or  excoriated  urethra ;  and  a 
folution  of  nitre  applied  to  any  excoriated 
part,  always  gives  confiderable  pain.  For 
experiment  fake,  I  rubbed  a  little  of  the 
cuticula  from  my  arm,  and,  after  the 
fmarting  was  over,  applied  to  it  fome 
cold  water.  From  this  I  felt  no  uneafi- 
nefs ;  but  when  ten  grains  of  nitre  were 
diffolved  in  two  ounces  of  the  fame  water, 
and  a  little  of  the  folution  applied  to  the 
fame  part,  the  pain  was  very  confiderable, 

and 
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and  always  augmented  in  proportion  as 
the  folution  was  made  ftronger.  Experi¬ 
ments  aflure  us,  that  on  taking  nitre  into 
the  ftomach,  the  urine  becomes  impreg¬ 
nated  with  it.  The  larger,  therefore,  the 
dofes  are,  the  ftronger  will  this  impreg¬ 
nation  be,  and  the  greater  ftimulus  added 
to  the  urine ;  fo  that  we  may  reafonably 
conclude,  that  this  fait  will  rather  aug¬ 
ment  than  diminifti  the  pain  in  evacuat¬ 
ing  it. 

I  met  with  a  ftrong  inftance  of  this, 
about  a  year  ago.  A  young  gentleman 
had  got  a  venereal  dyfury,  and  pretend¬ 
ing  to  cure  himfelf,  relied  folely  on  nitre, 
which  he  had  taken  to  the  quantity  of 
about  fix  drachms  per  day,  in  warm  cow 
whey.  When  I  heard  how  he  had  treated 
himfelf,  I  fufpedted  that  the  quantities  of 
nitre  he  took  daily  had  fuperadded  a  fti¬ 
mulus  to  that  which  is  naturally  in  the 
urine,  and  occafioned  the  increafe  of  his 
pain.  I  therefore  dire&ed  him  to  leave 
off  the  nitre  altogether,  and  to  make  ufe 
of  the  fame  quantity  of  gum  arable  in  its 
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ftead ;  by  the  ufe  of  which,  diffolved  in 
large  quantities  of  the  whey,  he  very  foon 
got  intirely  the  better  of  his  complaint. 

I  Ihall  finiih  this  Efiay  by  obferving, 
that  though  nitre  may  be  given  in  much 
larger  dofes  than  the  prelent  practice  al¬ 
lows  of,  yet  they  ought  not  to  be  ventured 
on  without  due  caution ;  for  there  are 
many  weak  and  delicate  ftomachs  which 
cannot  eafily  bear  the  cold  it  produces, 
and  others  in  whom  it  always  creates  lick- 
nefs  and  naufea.  It  will  therefore  be 
prudent,  when  we  are  not  acquainted 
with  the  conftitution,  always  to  begin 
with  fmall  dofes,  and  rather  increafe  them 
afterwards  as  we  fhall  find  occafion,  than 
rafiily  venture  on  them  at  once. 
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medical  authors  have  differed  fo  very 
widely  in  their  opinions  concerning 
the  nature  and  effedts  of  camphire  (one 
part  of  them  pofitively  affirming  that  it 
heats,  and  another  afferting  with  the  fame 
confidence  that  it  cools  the  body)  i  tnade 
the  following  experiments,  with  a  view 
to  have  cleared  up  the  difpute. 

E  X  P  E  R  I  M  E  N  T  I. 

I  took  one  fcruple  of  camphire,  irt- 
clofed  in  a  little  of  the  pulp  of  tamarinds. 
It  made  no  alteration  on  the  height  of  the 
mercury  in  the  thermometer  at  my  fto- 
mach.  But  twenty  minutes  after,  my 
pulfe  beat  only  66 ;  whereas  before  I 
took  the  dofe,  it  had  beat  68  :  fome  time 
after  this  it  was  reduced  to  65.  I  intended 

to 
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to  have  meafured  it  again,  but  was  ob-* 
bliged  to  go  out,  which  prevented  me. 

EXPERIMENT  II. 

I  took  two  fcruples  of  camphire  in  a 
little  of  the  fyrup  of  pale  rofes ;  which 
immediately  caufed  a  fenfation  in  my 
mouth,  fomething  like  that  occafioned 
by  taking  ftrong  pepper-mint  water,  but 
much  more  difagreeable.  On  looking  at 
the  thermometer  at  my  ftomach,  the  mer¬ 
cury,  ten  minutes  after  the  dofe,  was 
fallen  one  degree ;  and  my  puife,  which 
before  was  at  77,  now  only  beat  75* 
Twenty-five  minutes  after  the  dofe,  the 
mercury  was  ri fen  to  the  fame  height  at 
which  it  had  been  before  I  took  it,  and 
my  puife  was  again  at  77. 

Long  before  this  time,  however,  I 
began  to  feel  an  unufual  laffitude  and  de- 
prefiion  of  fpirit,  accompanied  with  fre¬ 
quent  yawnings  and  ftretchings,  which 
hole  upon  me  by  flow  and  almoft  imper¬ 
ceptible  degrees  5  till,  at  the  end  of  three 
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quarters  of  an  hour  from  their  fir  ft  ap¬ 
pearance,  they  were  grown  extremely 
troublefome.  The  mercu'ry  in  the  ther¬ 
mometer  remained  at  the  fame  height  as 
it  had  done  before  the  dofe  ;  but  my  pulfe 
was  now  fallen  from  77  to  67. 

Soon  after  this,  my  head  grew  fo  very 
giddy,  that  it  was  with  great  difficulty  I 
could  walk  acrofs  the  room  ;  when  feel¬ 
ing  myfelf,  as  I  thought,  ftifled;  I  ima¬ 
gined  the  frefh  air  would  remove  that 
fymptom,  and  therefore  opened  the  win¬ 
dow  and  looked  out  :  but  every  thing  in 
the  ftreet  appeared  to  me  in  the  utmoft 
tumult  and  confufion ;  in  which  imagin¬ 
ing  that  I  was  involved,  I  felt  myfelf  in 
danger  of  lofing  my  balance,  and  tum¬ 
bling  from  my  pofition.  I  therefore  dag¬ 
gered  from  the  window  to  my  bed,  and 
having  a  book  with  me,  read  feveral  pages 
of  it ;  but  had  no  diftind  idea  of  any  one 
fentence,  and  far  lefs  could  I  conned:  two 
or  more  of  them  together,  fo  as  to  com¬ 
prehend  the  meaning  of  the  author.  At 
laft,  being  able  to  read  no  longer  for  the 
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tumultuous  motion  which  I  perceived 
among  the  letters  of  the  book,  and  find¬ 
ing  it  had  no  power  to  divert  the  atten¬ 
tion  of  my  mind  from  the  uneafy  fenfa- 
tions  which  difturbed  me,  I  arofe  to  fee 
whether  I  could  walk  any  better  j  but,  to 
my  great  mortification,  found  my  head 
more  confufed,  and  could  hardly  walk 
any  at  all.  I  then  returned  to  the  bed, 
and  being  a  little  thirily,  called  for  fome 
mutton  broth  to  drink.  It  being  dinner¬ 
time,  the  fervant,  inftead  of  bringing 
the  broth,  covered  the  table  as  ufual,  not 
knowing  that  I  was  complaining.  When 
the  victuals  were  brought,  I  got  out  of 
bed  again,  and  with  no  fmall  reluctance 
1  wallowed  a  little  of  the  broth,  but  could 
neither  tafie  bread  nor  meat,  on  account 
of  a  naufea,  which,  however,  was  not 
accompanied  with  any  inclination  to  vo¬ 
mit.  - 

I  now  ftaggered  again  to  bed,  and  took 
up  the  book  I  had  left  there,  in  order  to 
make  one  more  effort  to  divert  the  atten¬ 
tion  of  my  mind  from  the  uneafy  fenfa- 
v-  3  lions 


tions  I  felt ;  but  could  not  read,  as  the 
letters  on  the  book  formed  only  a  con- 
fufed  group  of  undeady  images.  Self- 
prefervation  now  fuggefted  to  me  the 
thoughts  of  taking  a  vomit ;  but  as  the 
fenfations  I  felt  were  more  of  the  confufed 
kind  than  of  real  pain,  I  was  not  very  ap- 
prehenfive  of  danger,  and  therefore  I  re- 
folved  not  to  evacuate  the  camphire,  but 
wait  patiently  to  fee  what  effedt  it  would 
have.  Hitherto,  amidft  a  tumult  of  in- 
digeded  ideas,  1  had  retained  fome  fend- 
bility ;  but  now  the  confufion  in  my  head 
increafed  fo  much,  attended  with  fuch  a 
noife  in  my  ears,  that  all  knowledge  of 
what  was  prefent,  as  well  as  memory  of 
the  pad,  was  foon  intirely  loft  in  a  date 
of  infendbility  ;  fo  that  I  was  intirely  ig¬ 
norant  of  what  I  did  till  my  fenfes  began 
to  return. 

Fortunately,  about  this  time,  one  of 
my  young  gentlemen  came  into  the  room, 
who  told  me  afterwards  that  I  defired  him 
to  fhut  the  windows,  and  then  threw  my- 
felf  backward  on  the  bed,  where  I  lay  a 
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few  minutes  very  quiet — then  ftarted  up 
—fat  on  the  fide  of  it,  and  made  fome 
efforts  to  vomit,  but  threw  nothing  up  : 
that  I  then  flung  myfelf  hack  again  with 
dreadful  fhrieks— fell  into  ftrong  convul- 
ftons — foamed  at  the  mouth— flared  wild- 
ly — and  endeavoured  to  lay  hold  of  and 
tear  every  thing  within  my  reach.  This 
outrageous  fit  was  fucceeded  by  a  calm 
fomething  fimilar  to  fainting,  with  this 
difference  only,  that  my  colour  was  very 
florid.  The  fervants,  concluding  me  to 
be  mad,  durft  not  come  near  me,  and 
therefore  feat  for  my  brother,  who  lived 
at  a  little  diftance.  When  he  arrived  and 
fpoke  to  me,  I  awaked,  as  I  thought, 
from  a  profound  fleep,  and  had  juft:  fenfi- 

bility  enough  to  know  him.  Soon  after 

\ 

came  Dr.  Cullen,  profeffor  of  medicine 
in  this  univerfity,  who  had  been  feat 
for  alfo.  When  he  had  felt  my  pulfe, 
which  beat  100  in  a  minute,  he  ordered 
me  to  be  blooded ;  but  as  natural  antipa¬ 
thies  will  often  remain  when  almoft  every 
other  fenfation  is  loft,  that  which  I  have 
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againft  this  operation  made  me  obftinately 
refufe  to  comply  ;  upon  which  the  Doc¬ 
tor  went  away.  All  this  time,  no  perfon 
knew  any  thing  of  my  having  taken  the 
camphire,  nor  did  I  recoiled:  it  myfeif  $ 
and  though  I  was  recovered  fo  much 
from  the  lit  I  have  juft  now  defcribed  as 
to  know  every  one  about  me,  what  is 
ftrange  is,  I  was  intirely  ignorant  of  my 
own  adions,  as  well  as  of  the  place  where 
I  was. 

At  this  time,  feeling  myfeif  very  warm, 
I  got  out  of  bed,  threw  myfeif  down  on 
the  floor,  and,  thinking  myfeif  refreshed 
by  the  cold  of  it,  called  for  fome  cold  wa¬ 
ter,  and  bathed  my  hands  and  face  in  it. 
This  refreshed  me  a  little,  and  in  fome 
degree  quieted  a  tremor  which  had  feized 
on  every  part  of  my  body.  While  I  was 
fitting  on  the  floor,  Dr.  Alexander  Monro, 
profeflor  of  anatomy,  who  had  alfo  been  feat 
for,  came  in.  I  could  give  him  no  account 
of  the  caufe  of  my  illnefs ;  but  while  he 
was  walking  about  the  room,  confldering 
what  to  do,  he  accidentally  call  his  eyes 
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on  a  paper  I  had  left  on  the  table,  con-* 
taining  a  relation  of  my  having  taken  the 
camphire,  and  the  effefits  it  had  upon  me, 
as  long  as  I  had  remained  fenfible  enough 
to  mark  them.  Upon  this  he  imme¬ 
diately  ordered  warm  water  to  be  got  for 
me,  of  which  having  drank  plentifully, 
1  foon  vomited ;  and  though  more  than 
three  hours  had  palled  fmce  I  had  taken 
the  camphire,  the  greateft  part  of  it  was 
evacuated,  undifTolved,  along  with  the 
water. 

While  I  was  holding  my  head  over  the 
bafon  into  which  I  was  vomiting,  the 
fmell  of  the  camphire  arofe  very  ftrong 
from  it  y  and  to  this  circumftance  it  was 
owing  that  I  fir  ft  recolledted  I  had  taken 
it,  though  I  could  give  no  diftindl  account 
of  the  time  when,  or  manner  how.  The 
Dodfcor,  after  the  vomiting,  ordered  me 
to  drink  the  juice  of  two  or  three  lemons 
and  oranges,  with  a  view  to  corredt  the 
too  great  activity  of  the  camphire  that 
might  ftill  remain  on  my  ftomach ;  but 
I  was  not  fenfible  of  its  having  any  effedt, 
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I  mentioned  before  that  I  had  not  only 
loft  all  remembrance  of  my  paft  actions, 
but  alfo  the  knowledge  of  every  prefent 
object ;  but  I  now  began  llowly  to  reco¬ 
ver  both,  though  in  a  manner  fo  amazing, 
that  my  bufinefs,  connections,  and  every 
thing  of  the  fame  nature,  which  I  had 
intirely  forgot,  at  their  firft  occurrence 
ftartled  my  mind,  as  if  they  were  things 
I  had  never  before  been  acquainted  with  : 
and,  what  is  ftill  more  extraordinary,  af¬ 
ter  I  knew  every  one  of  my  family,  I  did 
not  recoiled  the  ufe  of  any  part  of  the 
furniture  of  my  own  room  ;  and  every 
objedt  on  which  I  caft  my  eyes  appeared 
as  ftrange  and  new  to  me,  as  if  I  had  only 
that  moment  begun  my  exiftence. 

Whether  it  was  owing  to  the  vomiting 
or  to  the  camphire  I  know  not,  but  I  was 
now  affeCted  with  a  pretty  fevere  head- 
ach,  which  difturbed  me  a  good  deal  all 
the  evening.  Between  five  and  fix  o’clock 
I  arofe  and  drank  fome  tea,  and  the  juice 
of  fome  more  lemons  and  oranges  with 
water.  The  giddinefs  of  my  head,  fing- 
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ing  in  my  ears,  exceffive  heat  and  tremor, 
which  had  been  fo  fevere  on  me  before, 
were  now  confiderably  abated,  though  far 
from  being  intirely  gone  oft  About  fe- 
ven  o’clock  Dr.  Monro  returned  to  viiit 
me,  and  found  my  pulfe  reduced  from 
ioo  ftrokes  in  a  minute  to  80.  We  now 
applied  a  thermometer  to  my  ftomach, 
and  in  half  an  hour  the  mercury  arofe  two 
degrees  above  blood-warm  :  it  was  then 
changed  from  my  ftomach  to  the  Dodtor’s, 
and  in  half  an  hour  the  mercury  fell  more 
than  one  degree. 

Between  eight  and  nine  o’clock,  feel¬ 
ing  myfelf  ftill  very  much  confufed,  I 
went  to  bed,  and  foon  after  fell  into  a 
very  Calm  and  eafy  fleep,  which  continued 
till  next  morning  with  much  lefs  inter¬ 
ruption  than  ufuaL  When  I  awaked,  I 
found  my  head-ach  quite  gone,  though  a 
little  of  the  confunon  in  it  ftill  remained. 
Some  time  after,  upon  going  to  ftooj,  X 
was  extremely  coftive,  though  X  had  not 
been  fo  before  nor  did  X  feel  any  thing 

of  it  afterwards,  AH  that  day  I  had  a 
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very  great  forenefs  and  rigidity  over  my 
whole  body,  as  if*  I  had  been  expofed  to 
cold,  or  undergone  fome  fevere  exercife ; 
but  trns,  with  all  the  other  fymptoms, 
went  intirely  off  in  a  few  days. 

EXPERIMENT  III. 

{5,  v  r  \  j  y  •  • 

As  the  foregoing  experiments  had  not 
fully  enabled  me  to  determine  whether 
camphire  adted  as  a  heater  or  a  cooler,  I 
now  refolved  to  try  whether  it  would  give 
any  additional  heat  or  cold  to  a  fluid  in 
which  it  was  diffolved.  Accordingly, 
having  put  the  thermometer  into  ftrong 
fpirits  of  wine,  in  a  few  minutes  the 
mercury  funk  four  degrees,  but  would 
fall  no  lower,  though  the  thermometer 
remained  almoft  half  an  hour  in  the  fpi¬ 
rits.  To  four  ounces  of  this  fame  fpirits 
I  then  added  the  quantity  of  camphire 
directed  for  making  the  Spt.  Vin.  Cam- 
phorat.  of  the  Edinburgh  Difpenfatory, 
and,  as  foon  as  it  was  diffolved,  put  the 
thermometer  into  it  again  ;  the  mercury 

very 
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very  foon  funk  to  the  fame  degree  that 
it  had  done  in  the  pure  fpirits,  hut  would 
fall  no  lower.  To  this  four  ounces  of 
camphorated  fpirit  I  then  added  half  an 
ounce  more  of  camphire  ;  and  that  hav¬ 
ing  produced  no  difference,  I  added  ano¬ 
ther  half  ounce  $  but  itiil  the  mercury 
would  fink  no  lower  than  it  bad  done  in 
the  fpirit  by  itfelf. 

experiment  IV. 

In  pure  oil  of  almonds  the  mercury 
funk  two  degrees.  After  the  fame  oil 
was  camphorated  according  to  the  Edin¬ 
burgh  Difpenfatory,  it  funk  no  lower ; 
and  on  adding  to  the  fame  oil  as  much 
camphire  as  it  would  diffolve,  there  was 
no  farther  alteration  produced. 

experiment  V. 

The  mercury  always  remained  at  the 
fame  height  in  pure  lime-water ;  as  it  alfo 
did  after  as  much  camphire  was  added  to 
it  as  it  would  diffolve.  From  all  thefe 


Experiments  it  appears  plain,  that  it  nei¬ 
ther  adds  to,  nor  diminifhes  from,  the 
natural  heat  of  any  fluid  in  which  it  is 
diflblved. 

When  the  effed  of  a  medicine  does  not 
appear  upon  fluids  with  which  it  is  mixed, 
it  becomes  no  eafy  matter  to  determine 
whether  it  ads  as  a  heater  or  a  cooler,  as 
it  may  do  either  the  one  or  the  other  very 
confiderably,  without  affeding  a  thermo¬ 
meter  applied  to  any  part  of  the  furface 
of  the  body.  A  thermometer,  and  the 
fenfations  we  feel,  are  the  only  things 
we  have  to  judge  by.  The  firft  of  thefe, 
in  the  experiments  here  mentioned,  could 
give  me  no  afliftance ;  and  were  I  to 
trufl;  to  the  laft,  I  fhould  certainly  confi- 
der  camphire  as  a  violent  heater ;  for  it 
augmented  very  much  the  velocity  of  my 
blood,  and  made  me  feel  a  heat  which  I 
had  never  experienced  any  thing  equal  to 
before :  but  I  would  by  no  means  deter-* 
mine  pofltively  from  this,  that  it  ads  con- 
fiantly  as  a  heater ;  for  its  operation,  fo 
far  as  we  know  of  it,  feems  to  be  very 
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vague  and  uncertain,  as  will  appear  by 
what  follows* 

Menghinus  gave  large  dofes  of  camphire 
to  a  variety  of  animals.  It  threw  feme 
of  them  into  a  profound  fleep,  fome  into 
a  kind  of  madnefs  ;  on  fome  it  operated 
as  a  cathartic,  and  on  others  as  a  diure¬ 
tic  ;  to  fome  it  gave  a  ftrange  anxiety  and 
fingultus  i  and,  iaftly,  amazingly  diftend- 
ed  the  nerves  of  others,  and  brought  upon 
them  epileptic  fits.  I  could  give  ftill 
more  inftances  of  its  different  effects  on 
different,  and  on  the  fame  fpecies  of  ani¬ 
mals  3  but  thefe  already  mentioned  feem 
to  prove,  that  in  them  it  has  no  conftant 
manner  of  operating.  Let  us  therefore 
take  a  fhort  view  of  its  effedts  upon  the 
human  fubjedh 

Hoffman  mentions  a  cafe  where  half 
a  drachm  given  to  a  healthy  man  neither 
augmented  his  natural  heat,  quickened 
his  pulfe,  brought  on  thirft,  or  occafioned 
any  uneafy  fenfation  whatever :  and  ano¬ 
ther,  where  two  fcruples,  almoft  as  foon 
p  fwallowed,  gave  a  remarkably  fevere 

head-* 
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head-ach,  an  extreme  coldnefs,  pale  coun¬ 
tenance,  languid  pulfe,  a  cold  fweat  over 
the  head,  lofs  of  memory,  &c. 

Monfieur  Duteau  relates,  that  one 
drachm  was  given  to  a  girl  in  a  very  fevere 
colic.  After  taking  it,  the  pain  foon 
became  eafier  ;  but  it  brought  on  fuch  an 
extreme  cold  over  all  her  body,  as  refem- 
bled  death,  which  could  hardly  be  re¬ 
moved  by  the  affiftance  of  warm  cloaths 
wrapt  round  her,  and  the  internal  ufe  of 
wine. 

To  thefe  cafes  I  fhall  only  add  two 
more,  as  publifhed  in  a  late  inaugural 
differtation  on  the  virtues  of  camphire,  by 
Dr.  Griffin.  In  the  firft,  half  a  drachm 
was  given  at  eight  o’clock  in  the  morn¬ 
ing  ;  the  principal  fymptoms  arifing  from 
which  I  fhall  relate  in  his  own  words. 
Hora  decima  pulfus ,  ut  ante  immoti  perfe - 
verabant ;  ventriculus  neque  calfcebat>  neque 
aeftuabat,  fed  hie  naufea>  caput  vertigine,  it  a 
afficiebantur  ut  ad  legendum  animum  adjicere 
non  pojfet .  Jamque  mente  adeo  non  confa - 
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bat,  ut  neque  pulfus  dinumerando *  neque 
quidvis  agendo  habilis  homo  effet . 

Paulo  ante  horam  duodecimam,  ha  ‘vehe¬ 
ment  e  vomendi  conatu  agitabatur,  ut  toto 
vuWu  extra  propria  vafa  iijfe  fanguis  appa - 
rerei,  et  tantummodo  exiguum  a  liquid,  bile 
coloratura,  et  aliquando  f anguine  v  erf  colore 
interfperfum,  vomitu  rejiciebatur,  totum  ro- 
bur ,  maxime  artuum  inferiorum  amittebdtur , 
et  ipfe  vacillans  titubate  incipiebat ,  inter 
votnendum  pulfus  parvi ,  languidly  midtoque 
naturalibus  citat lores,  oSiogeni  in  Jingula 
minuia  comperiebantur ,  &c. 

In  the  other  cafe  the  dole  was  two 
fcruples,  taken  alfo  at  eight  o'clock  in 
the  morning.  It  is  as  follows :  Horae 
dimidio  vix  preterito ,  molejlum  in  ventriculo 
ardorem  perfentieb  at ,  kora  non  a ,  pulfus  qua- 
ternis  vet  quinquinis  per  Jingula  minuia  ra- 
riores  erant,  quam  ejfe  con  [never  ant «  Hora 
decima  ventriculi  ardor  et  naufea  propterea , 
font  auguror,  quod  jentaculum  accefferat  mi¬ 
nus  molejii  fentiebatur  :  pulfus  ferns  vel  fep  - 
tends  numero  decrefcebant .  Hora  undecima , 

homo 
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homo  ofcitare  et  fomno  peti  incipiebat ,  quern 
tamen  fuf cep  turn ,  vent ri cult  aejlus  et  capitis 
vertigo  ijiterpellebant .  Vertigo  per  intervalla 
nunc  ingravejcebat ,  nunc  iterum  prorfus 
evanefcebat .  Ille  mo  do  Jomno  obrutus  j ace  bat , 
quaji  ab  infomnio  experredlus  exiliebat  > 
interdum  quaji  ehrius  titubabat ,  et  corpus 
libratum  male  tenebat :  adeoque  omnia  cogi- 
tata ,  animi  imagines  turbabantur>  ut 

faepius  conatus ,  pulfum  numerum  vix  referre 
poffet.  Hi  autem  denis  vel  duodenis  in  fwgula 
mi  nut  a  infra  nature c  modum ,  toto  cor  pore 
levius  jrigefeere  fentito ,  et  vultu  pallefcente 
perogebantur . 

From  all  thefe  cafes  it  does  not  appear 

•  ■  ■  •  *v  >  '  '  •  v  ’  >*  .  .  :  •  •  -• 

that  any  inference  can  be  drawn  ftrong 
enough  to  demonftrate  that  camphire  adts 
as  a  cooler.  That  which  feems  to  favour 
it  moft  is  the  cafe  of  the  girl  mentioned 
by  Duteau :  but  even  that,  when  we 
confider  it  feriouily,  will  not  appear  in 
the  fame  light  as  it  does  when  we  only 
take  a  (light  view  of  it ;  for  it  is  evident 
that  the  effedts  of  the  camphire  were  fo 
ftrong  as  to  throw  the  girl  into  a  violent 

faint- 
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fainting  fit ;  and  every  one  accuftomed 
to  fee  faintings  muft  be  abundantly  fenfi- 
ble,  that  a  want  of  circulation*  cold 
fweats,  and  chillinefs  over  all  the  body, 
are  the  fymptoms  that  generally  accom¬ 
pany  them  j  and  thefe  fymptoms  are  more 
or  lefs  ftrong,  according  to  the  feverity  of 
the  fit.  It  appears,  therefore,  that  the 
immediate  caufe  of  this  coolnefs  depended 
on  the  fainting  having  obftrufted  the  cir¬ 
culation,  and  not  upon  any  frigorific 
power  of  the  camphire  itfelf.  To  illus¬ 
trate  this  Still  farther,  I  fhall  obferve,  that 
I  have  feeri  feveral  Inftances,  where  the 
immoderate  ufe  of  vinous  or  fpirituous  li¬ 
quors  has  thrown  people  into  cold  faint¬ 
ing  fits,  has  diminifhed  the  number  of 
pulfations,  and  almoit  totally  obftrudted 
the  circulation.  Thefe,  I  think,  are  pa¬ 
rallel  cafes  j  but  furely  no  perfon  would 
infer  from  them  that,  becaufe  fainting 
and  cold  fweats  fometimes  fucceed  the 
immoderate  ufe  of  vinous  and  fpirituous 
liquors,  they  ad:  as  coolers,  when  every 
day's  experience  demonftrates  the  con¬ 
trary. 
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trary,  and  teaches  us  that  they  diffufe  a 
genial  warmth  and  vigor  through  our 
bodies. 

From  the  reft  of  the  cafes  I  have  men¬ 
tioned,  nothing  of  confequence  can  be 
drawn,  relative  to  the  heating  or  cooling 
virtue  of  this  drug ;  but  from  all  of  them 
it  is  evident,  that  it  has  a  very  ftrong  ten¬ 
dency  to  affect  the  nerves,  as  large  doles 
of  it  always  produced  convulfive  fpafms, 
giddinefs  of  the  head,  and  alrnoft  every 
other  fymptom  of  the  nervous  kind.  It 
appears  alfo  that  it  has  a  pretty  ftrong 
fomniferous  power;  and,  as  far  as  I  know, 
whatever  pofteffes  that  power,  has  a  power 
of  heating  alfo.  Opium,  the  ftrongeft 
foporific  we  are  acquainted  with,  very 
considerably  heats  the  conftitution,  and, 
if  taken  in  large  dofes,  produces  convul- 
fions  fimilar  to  thofe  produced  by  cam- 
phire  *.  Strong  liquors,  too,  often  pro¬ 
cure 

*  I  have  juft  now  in  my  pofteflion  a  cafe  by  Dr. 
Clerk,  pbyfician  in  this  city,  where  ^ij  of  crude 

L  opium 
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cure  bleep  ;  but  they  alfo  heat*  Himulate* 
and  bring  on  con vu! lions.  Camphire 
procures  fleep,  and  brings  on  convulfions  : 
may  we  not  therefore  conclude  that  it 

mf 

heats  alfo  ?  Coftivenefs  alfo  feems  to  be 
a  pretty  conftant  effedt  of  camphire,  and 
affords  another  corroborating  proof  of  its 
being  a  heater  ;  as  all  the  medicines  which 
pofiefs  this  power  bring  on  third:,  create 
a  drynefs  in  the  throat  and  fauces,  and  ac¬ 
celerate  the  motion  of  the  blood.  Far¬ 
ther,  if  I  may  be  allowed  to  add  reafon- 
ing  from  analogy  to  the  fenfations  which 
I  felt  after  taking  it,  I  cannot  help  being 
of  opinion  that  it  adts  as  a  heater ;  and  I 
am  perfuaded  that  analogy  and  fenfation, 
though  they  do  not  amount  to  a  plain 
certainty,  yet  prove  almoft  enough  to 

opium  brought  on  a  train  of  violent  convulfions, 
very  much  refembling  thofe  which  I  and  fome  of  the 
gentlemen  in  the  cafes  I  have  mentioned,  were  at¬ 
tacked  with  5  which  to  me  affords  a  kind  of  proof, 
that  camphire,  as  well  as  opium,  is  a  heater,  as 
their  method  of  affediing  the  body  is  very  much  alike. 
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convince  a  mind  not  entirely  led  by  pre¬ 
judice,  or  devoted  to  fcepticilm. 

From  the  above  experiments,  no  certain 
rule  can  be  laid  down  to  determine  the 
exad  quantity  of  camphire  which  may 
be  given  at  a  dofe.  It  would  appear,  how¬ 
ever,  at  a  medium,  to  be  between  twenty 
and  thirty  grains  :  for  Hoffman  mentions 
a  cafe  where  twenty  had  no  effect ;  and 
the  fame  quantity  in  my  firfi:  experiment 
did  not  operate  in  any  fenfible  manner. 
But  there  are  feveral  inftances  on  record, 
where  thirty  grains  have  operated  by  much 
too  violently  ;  therefore,  though  twenty 
may  poffibly  be  taken  with  impunity,  I 
think  it  will  always  be  prudent  to  begin 
with  a  lefs  quantity,  as  we  can  eafily  in- 
creafe  it  if  we  find  occafion,  but  may 
perhaps  find  it  beyond  our  power  to  re¬ 
medy  the  bad  effeds  which  may  be  occa- 
fioned  by  giving  too  much. 

I  fhall  finifh  what  I  have  to  fay  on  this 
fubjed  by  obferving,  that  experiments  of 
this  or  a  like  nature  are  the  only  fure 

L  2  methods 
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methods  to  lead  us  into  a  difcovery  of  the 
real  virtues  and  effects  of  medicines  ;  to 
eitablifh  certain  determined  ideas  of  their 
operation ;  and  to  enable  us  to  prefcribe 
them  with  more  reafonable  hopes  of  fuc^ 
cefs  than  wre  have  hitherto  done. 
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E  S  SAY  III. 

On  Diuretics  and  Sudorifics* 


DIURETICS  are  a  very  ufeful  and 
neceflary  clafs  of  medicines,  and, 
when  properly  managed,  may  often  an- 
fwer  the  mod  valuable  purpofes.  It  would 
therefore  be  no  inconfiderable  improve¬ 
ment  to  the  healing  art  to  determine,  as 
near  as  poffible,  their  relative  powers. 
I  am  well  allured,  that  to  do  this  with 
any  tolerable  degree  of  precifion  is  very 
difficult ;  and  to  determine  it  with  a  ma¬ 
thematical  exadtnefs  altogether  impoffibie. 
We  may,  however,  attempt  to  do  it  in 
the  belt  manner  that  our  own  powers, 
and  the  circumftances  of  the  cafe,  will 
admit  of.  With  this  view  I  made  tho 
following  experiments. 

r  3 
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I  firft  weighed  the  whole  quantity  of 
urine  that  I  made  from  nine  o’clock  in 
the  morning  to  two  o’clock  in  the  after¬ 
noon,  after  I  had  drank  one  pound  feven 
drachms  and  a  half  of  Ample  infufion  of 
Bohea  tea  (the  exa£t  quantity  that  it  took 
to  fill  a  bov/1  out  of  which  1  ufually  break- 
fafted).  This  I  did  feveral  times  y  and 
(for  reafons  that  will  be  afterwards  men¬ 
tioned)  though  the  fame  quantity  of  tea 
was  always  drank  in  the  morning,  I  found 
the  quantity  of  urine  made  fome  forenoons 
very  different  from  what  was  made  in 
others.  I  therefore  thought  it  would 
come  near  eft  the  truth  to  take  one-third 
of  the  whole  quantity  made  from  nine 
o’clock  to  two,  in  three  different  fore¬ 
noons,  as  the  ftandard  of  judging  by  in 
my  future  experiments.  Each  of  the 
diuretics  mentioned  below  were  likewile 
taken  three  different  mornings  in  the 
above-mentioned  quantity  of  tea.  And 
the  quantities  of  urine  marked  in  the  fol¬ 
lowing  table,  as  well  when  the  tea  was 
taken  alone,  as  when  the  diuretics  were 

taken 
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taken  along  with  it,  is  always  to  be  un- 
derftood  as  one  third  of  the  whole  that 
was  evacuated  at  three  different  trials. 


A  Table  of  the  different  Quantities  of  Urine  al¬ 
ways  difcharged  in  an  Equal  Time,  viz.  from 
Nine  o’Clock  in  the  Morning  till  Two  o’Clock 
in  the  Afternoon,  when  an  Equal  Quantity  of 
the  fame  Liquid  was  drank,  but  with  different 
Diuretics,  in  different  Quantities,  diffolved 
in  it* 


By  lb  i  5  vii  £  fimple  infufion  of  Bo- 
hea  tea,  ftandard  -  -  - 

By  do,  with  ^ij  of  fait  of  tartar  - 
By  do.  with  ^ij  of  fal  nitre  * 

By  do.  with  4.  drops  of  oil  of  juniper 
By  do.  with  of  fait  of  wormwood 
By  do.  with  ^ij  of  Caftile  foap 
By  do.  with  a  tea-fpoonful  of  fpt.  1 
nitr.  dulc.  -  -3 

By  do.  with  15  drops  of  tin&.  1 
cantharid*  -  3 

By  do.  with  51]  of  fal  polychreft. 

By  do.  with  3  f$  of  uva  urfi 
By  do.  with  of  magnefia  alba 
By  do.  with  gij  of  cream  tart.  * 


5 

3 
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4 

2  2 

7 

22 

20 

3 

19 

7 

I9 

1 

17 

6 

l6 

4 

l6 

3 

l6 
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IS 

5 

10 

2 

9 
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A  Table  of  the  different  Quantities  of  Urine  evacu¬ 
ated  in  tbe  fame  Space  of  Time5  after  drinking 
the  fame  Quantity  of  different  Liquors. 


By  ffe  i.  1  viif^  of  weak  punch  with  acid 

I 

t*7 

.0 

21 

t 

By  ditto  of  new  cow  whey  - 

x8 

6 

By  ditto  of  decod.  diuret.  pharm.  Edm. 

17 

5 

By  ditto  of  London  porter  -  - 

1:6 

7 

Bydittoof decod.  bardan.  pharm.  Edin. 

14 

7 

By  ditto  of  warm  water-gruel 

14 

6 

By  ditto  of  fmall  beer  - 

*3 

7 

By  ditto  of  warm  new  milk  -  - 

1  i 

7 

Though  feme  of  the  medicines  here 
made  trial  of*  feem  to  poffefs  a  much 
greater  power  of  evacuating  by  urine* 
than  others ;  yet  there  is  no  poflibility  of 
determining  with  any  degree  of  certainty* 
the  exadt  quantity  of  it  that  any  given 
quantity  of  a  diuretic  will  caufe  to  be 
evacuated  from  a  given  quantity  of  any 
liquor ;  nor  the  exadt  fuperiority  that  one 
diuretic  has  over  another.  For*  during  all 
thefe  experiments*  Ieonftantly  found*  that  in 
proportion  to  the  heat  of  the  weather,  the 
quantity  of  urine  decreafed*  and  vice  verfa. 
I  found  it  alfo  constantly  decreafe*  in  pro¬ 
portion  to  the  quantity  or  feverity  of  the 
exercife  I  ufed*  and  vice  verfa ;  fo  that  it 

appears 
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appears  to  be  one  of  the  invariable  laws 
of  the  animal  ceconomy,  that  when  a 
given  quantity  of  any  liquid  is  drank,  the 
quantity  of  urine  fecerned  from  the  blood 
in  a  given  time,  will  always  be  greater  or 
lefs,  according  to  the  heat  of  the  weather, 
the  exercife  that  is  ufed,  or  reft  that  is 
taken,  always  having  a  regard  to  the  diuretic 
power  of  the  liquid  ;  for  a  ftronger  diure¬ 
tic  will  evacuate  more  in  a  heat  a  little 
above  what  is  natural  to  the  conftitution, 
than  a  weaker  one  will  do  in  a  heat  a  few 
degrees  below  what  is  natural  to  it.  The 
reafon  of  warmth  and  exercife  ope¬ 
rating  in  this  manner  is  obvious,  for  they 
increafe  the  cuticular  di (charge ;  and  the 
greater  the  quantity  of  the  animal  fluids 
that  paftes  off  through  the  pores  is,  the 
lefs  will  confequently  remain  to  pals  oft 
by  urine.  Hence  it  appears,  that  unleft 
a  perfon  during  a  courfe  of  experiments  ori 
diuretics,  could  remain  in  an  equal  degree 
of  heat,  without  any  exercife  ;  and  unleft 
the  evacuations  were  to  remain  exaftly  in 
their  natural  ftate,  and  preferve  a  conftant 
'  •  .  2  arid 
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-  and  uniform  proportion  to  each  other,  it 
will  be  impoffible  to  tell  the  exadt  quantity 
of  urine  evacuated  by  any  medicine  what¬ 
ever,  or  the  exa£t  relation  of  diuretics  to 
one  another. 

Boerhaave,  and  a  few  more  writers  on 
the  materia  medicay  have  mentioned,  that 
the  fixed  neutral  faits,  and  other  diuretics, 
may  be  managed  fo  as  to  prove  fudorifics. 
Few,  however,  have  attended  to  this  hint  j 
and  pharmaceutical  writers  ftill  continue 
to  divide  them  into  two  diftindt  clafles  j 
wThich  is  certainly  fuperfluous,  as  they 
both  operate  exadtly  in  the  fame  manner. 
For  the  fp.  minder eriy  one  of  the  moil 
powerful  fudorifics,  evacuates  very  plenti¬ 
fully  by  urine,  and  does  not  in  the  leafl 
provoke  fweat,  if  inftead  of  giving  it  with 
warm  liquids,  and  covering  the  body  in 
the  ufual  manner,  it  be  given  with 
cold  liquids,  and  the  perfon  who  takes  it 
kept  in  a  cool  places  and,  on  the  other 
hand,  the  fait  of  tartar  and  nitre,  though 
among  the  moll  powerful  diuretics,  when 
taken  with  large  quantities  of  warm  li¬ 
quids. 
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quids,  if  the  body  be  well  covered,  prove 
excellent  fudorifics,  and  do  not  increafe  the 
quantity  of  urine ;  fo  that  from  thefe  fadts, 
which  are  the  refult  of  repeated  experi¬ 
ments,  I  think  it  fee  ms  plain,  that  the 
nature  of  diuretics  and  fudorifics  is  ex¬ 
actly  the  fame ;  and  that  their  conflant 
manner  of  operating,  is  always  to  increafe 
the  fluid  lecretions,  without  having  any 
power  or  propenfity  of  directing  them  to 
this  or  that  emundtory  :  which  power 
feems  to  depend  intirely  on  the  warm  or 
cold  liquors  that  are  ufed,  and  the  re¬ 
gimen  that  is  obferved  during  their  opera¬ 
tion. 

The  ancients  had  an  opinion  (and  it  is 
not  long  fince  it  was  intirely  exploded) 
that  a  variety  of  particular  medicines  had 
only  a  particular  power  of  operating  on 
fuch  and  fuch  humours.  On  this  theory 
they  had  a  particular  remedy  for  every  hu¬ 
mour,  and  for  every  part  of  the  body  :  thus 
one  thing  evacuated  bile,  another  phlegm* 
and  a  third  water.  W e  now  fee  the  ah- 
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furdity  of  this  reafoning,  and  are  well  af- 
fured  that  medicines  do  not  act  by  fuch 
partial,  but  by  general  laws ;  and  that  an 
evacuant  will  throw  off  indifcriminately 
every  thing  that  comes  in  its  way  :  that 
an  attenuant  will  thin  and  divide  the  par¬ 
ticles  of  every  thing  with  which  it  comes 
into  contact  and  is  mifcible.  We  know 
that  the  power  of  nature  is  fuch,  that 
whatever  is  properly  fitted  for  excretion* 
is  thrown  out  of  the  body,  as  foon  as  pof- 
fible,  by  the  proper  emundtories,  fabri¬ 
cated  by  her  for  that  purpofe,  Now,  as 
the  urine  and  fweat  are  pretty  fimilar  as 
to  their  fluidity,  and  as  the  organs 
through  which  they  pafs  are  pretty  fimi¬ 
lar  alfo  i  and  as  nature  generally  takes  the 
Ihortefi;  and  fimpleft  method  to  perform 
all  her  operations,  the  fluid  fecretions  will 
be  thrown  off  by  the  fhorteft  paflage, 
which  is  by  the  bladder ;  but  if  warmth 
be  promoted  by  cloaths,  by  drink,  or  tepid 
vapour,  and  thereby  the  cuticular  pores 
relaxed,  then  an  eafier  paflage  is  found  by 

them. 
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them,  and  fo  what  is  fit  to  be  fecreted 
goes  off  in  this  way ;  fo  that  a  medicine 
which  would  have  operated  as  a  diuretic, 
for  this  reafon  operates  as  a  fudorific,  and 
vice  verfa. 

Though  I  have  faid  before,  that  diu¬ 
retics  and  fudorifics  are  exactly  of  the  fame 
nature,  and  operate  in  the  fame  manner, 
I  would  only  be  underftood  to  mean  that 
part  of  the  clafs  of  diuretics  which  has  an 
attenuating  aperient  quality;  for  we  have 
many  things  included  in  it  by  pharma¬ 
ceutical  wTriters,  which  have  no  fuch 
quality ;  and  though  they  fometimes  pro¬ 
cure  a  plentiful  difcharge  of  urine,  have 
not  the  fmalleft  title  to  the  name  of  diu¬ 
retic.  Thus,  if  the  urethra  or  fphinCler 
veficae  is  contracted  by  a  fpafm,  warm 
emollient  fomentations  applied  externally 
will  often  relax  it,  and  allow  the  urine  to 
come  away.  But  does  the  fomentation  on 
this  account  deferve  the  name  of  a  diure¬ 
tic,  any  more  than  the  furgeoffs  catheter* 
which  puihes  back  a  ftone  or  gravel  ob- 

•  ftru  Cling 
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Erupting  the  paffage,  and  thereby  opens  a 
vent  for  the  urine,  a'lfo  ?  Certainly  it  does 
not;  and  therefore  attenuating  and  ape¬ 
rient  medicines  are  the  only  ones  that, 
literally  fpeaking,  can  be  called  diuretics. 
Of  this  kind  were  thofe  that  I  made  ufe 
of  in  the  experiments  contained  in  the 
firft  table  of  their  relative  virtues  ;  though 
I  mull  beg  leave  to  take  notice,  that  they, 
and  all  others  of  a  fimilar  nature,  can  only 
be  made  ufe  of  when  the  fecretions  are 
not  duly  carried  on,  or  the  fluids  are  too 
vifcid  and  tenacious  to  be  drained  through 
their  proper  channels,  and  would  be  high¬ 
ly  improper,  and  hurtful,  if  given  when 
the  pafiages  are  obftrudted  by  gravel,  or 
ftraitened  by  fpafm ;  as  they  would,  in  the 
firft  cafe,  increafe  the  quantity  and  mo¬ 
mentum  of  the  urine,  againft  a  place  too 
impenetrably  fhut  up  to  be  opened  by 
any  force  of  that  kind  ;  and  in  the  fecond, 
by  increafmg  the  ft  ream  of  urine,  increafe 
the  irritation  ;  whereby  the  fpafm  would 
become  ff ill  the  more  obftinate. 


Thofe 
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Thofe  things  whofe  relative  virtues  are 
contained  in  the  fecond  table,  are  moftly 
fuch  as  are  made  ufe  of  for  the  ordinary 

purpofes  of  life  $  though  fome  of  them 

% 

appear  to  have  confiderable  diuretic  vir¬ 
tues,  to  compare  which  with  one  ano¬ 
ther,  was  my  principal  defign  in  taking 


E  XP  E- 


i  So  EXPERIMENTAL 


E X  P ERIMEN T  S 

•  ^  -  O  N 

«Nfer  X  '  -’I  '/  .  .  “»  '  “■  '  '•>•••  '  '  -  '  •  -  i 

V'  -*  >•  ■■  ■■■'•'  ■••••--  '*•  ,  :  •'>  V  :■  V  - 

VS  -'U-  D  O  RIF  I  C  S. 

r-  °  ’  ,?  •  /f  .  *  •  ’  "*  ■■  .■  V  '  "  f?  •  ;  ^ 

*  v  4*-  i-  V F  v  »  '  -»  \  V.  ■•u  .  /ft'  w.  **#*&?. '  1  i.  ./  .%•*  V:  ,V 

"  *  :i'  'fi 

S’ I  NG  E  the  time  of  the  iliuftribiis 
■"SandtbriU’S,-  who  by  his  itatical  ex¬ 
periments  made  it  evident -to  a  deihonftra- 
tion,  that  the  quantity  of  matter  which 
paffes  off  by  infenfible  perfpiration  is  very 
large  ;  obftrudtions  of  the  cuticular  pores 
have  always  been  reckoned  one  of  the 
principal  caufes  of  the  moft  acute*  as  well 
as  chronic  diftempers  :  on  which  account, 
a  variety  of  medicines  have  been  from 
time  to  time  introduced  into  pradtice, 
in  order  to  remove  them  when  they 
happen. 

From  the  ear! left  time  that  medicine 
began  to  be  a -regular  ftudy,  it  was  4b- 
ferved,  that  the  crifis  of  almoft  every  acute 
tdifternper  happened  by  a  fweat ;  which 
haturallyvfcd  mankind  to  imagine,  that  if 
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they  could  by  artificial  methods  procure  a 
fweat,  they  would  bring  on  the  wifhed-for 
crifis.  They  had  alfo  obferved,  that  per- 
Ions  expofed  to  great  heat  were  generally 
found  fweating  ;  and  this  led  them  to  en¬ 
deavour  to  procure  it  in  the  fick,  by 
means  of  prodigious  loads  of  bed-cloaths, 
hot,  volatile,  alkalious,  fpirituous,  and, 
as  they  are  termed,  alexipharmac  medi¬ 
cines  ;  by  a  liberal  ufe  of  which,  many  pa- 
.  _  \ 

tients  have  been  deftroyed,  while  no  fweat 
could  be  procured ;  or  melted  down  by  too 
profufe  an  one. 

This  roafting  practice,  though  once 
firmly  eftablifhed,  and  long  held  facred 
and  indifputably  right  by  all  parties,  is 
now  loudly  complained  of  by  the  fenfible 
part  of  phyficians  and  others  ;  and  has, 
perhaps,  been  lofing  ground  ever  fincethe 
days  of  the  illuftrious  Sydenham,  who 
was  the  firft  that  dared  openly  to  attack 
it,  with  no  fmall  rifque  to  his  reputation, 
from  a  fet  of  defigning  interefted  men, 
who  would  rather  fee  mankind  perfift 
eternally  iu  error,  and  die  of  mifcondud:, 

M  than 
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than  be  faved  by  the  truth,  if  it  detracted 
a  mite  from  their  annual  profits.  In  Bri¬ 
tain  I  am  fure  it  is  fail  declining,  and  hope 
the  new  method  of  inoculation  will  open 
the  eyes  of  mankind,  and  demonftrate 
its  impropriety.  But  though  it  be  de¬ 
clining,  there  is  ftill  enough  of  it  left  to 
do  a  deal  of  mifchief.  Much  has  been  of 
late  wrote,  many  fenfible  arguments,  and 
ftill  more  convincing  inftances  have  been 
brought  againft  it ;  all  which,  it  is  hoped, 
have  had  confiderable  weight.  But  to 
let  its  difadvantages  ftill  in  a  clearer  light, 
by  proofs  drawn  from' experiments,  has 
not  hitherto  been  attempted,  and  is  there¬ 
fore  the  fuhjedt  of  the  following  trials. 

Dr.  Huxharn  gives  it  as  his  opinion, 
that  great  heat,  and  too  rapid  motion  of 
the  blood,  hinder  it  from  giving  of  the 
natural  fecretions ;  and  feveral  inftances 
have  occurred  to  me,  which,  as  far  as  I 
can  judge,  prove  it  to  a  demonftration.  I 
was  therefore  led  to  conclude,  that  the 
only  way  to  produce  a  fweat,  was  to  leffen 
the  heat  by  means  of  cold  liquids ;  and 
•/  my 
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my  firft  efiay  of  this  nature  was  upon  my- 
fe  If. 


EXPERIMENT  L 

My  conftitution  has  always  borne  a 
large  quantity  of  ftrong  liquor  vefy  bad¬ 
ly  :  its  conftant  effedt  has  been  to  throw 
me  into  a  kind  of  temporary  fever,  which 
foon  after  I  went  to  bed  began,  and  in  a 
little  while  after  augmented  to  fuch  a 
degree,  that  my  fkin  became  hot,  rigid, 
and  dry,  my  tongue  parched,  and  an  in- 
tenfe  heat  over  all  my  body.  In  this 
condition  I  ufed  to  pafs  the  night,  reftlefs 
and  tolling ;  and  nothing  ever  gave  me 
relief  till  a  moifture  appeared  on  my  (kin, 
to  procure  which  I  had  long  relied  folely 
on  the  ufe  of  warm  diluting  drinks,  tho* 
they  generally  difappointed  me.  At  laft, 
confidering  that  their  ill  fuccefs  was  pro¬ 
bably  owing  to  their  augmenting  the 
increafed  heat  of  my  body,  I  refolved  to 
try  a  different  method ;  and  foon  after, 
having  drank  a  pretty  large  quantity  of 

M  2  liquor 
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liquor  on  purpofe*  I  went  to  bed*  and 
had  a  large  bowl  of  cold  water  fet  by 
me.  As  foon  as  I  felt  the  ufual  heat  and 
reftlefsiiefs*  1  took  a  very  large  draught 
of  the  water:  about  fix  dr  eight  minutes 
after,  I  was  agreeably  furprifed  to  find  a 
fwe'at  breaking  out  upon  me.  I  kept 
iilyfelf  in  one  pofture  to  encourage  it ;  (a 
that  in  a  little  time  it  became  very  pro- 
fufe*  arid  iiitirely  relieved  me. 

# 

;  EXPERIMENT  II. 

As  I  was  not  quite  certain  whether  this 
laft  fweat  had  been  oceafioned  by  the 
cold  water*  or  owing  to  accident  >  in  or¬ 
der  to  clear  up  the  doubt*  the  next  night* 
"after  •  fupper,  I  drank  a  bottle  of  port 
wine*  and  went  to  bed.  The  heat  and 
Tifeve^7  Icon- after  came  on  as  ufual.  I  had 
tafen  a  fmall  pocket  thermometer  along 
with  me*  which  I  applied  to  the  pit  of 
my  floriiach*  and  in  twenty  minutes  found 
the  mercury  rifen  to  no  degrees,  and 
my  pulfe  beating  94  or  95  in  a  minute.  I 
•  iflW*  !  Z  had 


essays;  165 

had  a  bowl  of  cold  water  ready,  and  in 
this  fituation  took  a  large  draught  of  it, 
and  foon  after  another.  In  eight  minutes 
after  the  firft  draught,  my  fkin,  which 
before  was  dry  and  parched,  began  1 9 
be  moift ;  and  in  eight  or  ten  minutes 
more  I  was  in  a  profufe  fweat.  On  look¬ 
ing  at  the  thermometer,  I  found  the 
mercury  fallen  2  degrees  ;  and  half  an 
hour  after,  though  I  itill  continued  (wear¬ 
ing,  it  was  fallen  3  degrees  more.  My 
pulfe,  which,  before  the  fweat  came  out* 
had  beat  about  94,  now  beat  only  85. 

Thefe  experiments  feem  clearly  to  prove, 
that  there  is  a  certain  degree  of  heat 
(which  may  be  called  the  fweating  point} 
always  abfolutely  neceffary  to  produce 
that  evacuation  ;  and  that  the  farther  the 
heat  of  any  perfon  is  advanced  above,  or 
reduced  below,  this  ftandard,  the  farther 
he  is  removed  from  any  poffibility  of 
fweating.  But  although  there  is  a  ftan- 
dard  degree  of  heat,  at  which,  and  per¬ 
haps  at  no  other,  a  fweat  can  be  produced, 
yet  we  may  reafonably  conclude  that  this 
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degree  is  not  the  fame  in  all  perfqns,  nor 
in  the  fame  perfon  at  all  times ;  but  that 
it  rather  differs  according  to  the  differ¬ 
ence  of  conffitutional  heat,  and  other 
eircumftances. 

If  there  is  therefore  an  exadt  fweating 
point  in  every  perfon,  this  eafily  explains 
to  us  the  reafon  why  cold  water  often  adls 
•as  a  fudorific  :  for  if  the  heat  of  the  per¬ 
fon  who  takes  it  be  at  that  time  confider- 
ably  above  the  fweating  ftandard,  a  fttffi- 
•cient  quantity  of  the  water  will  reduce 
it  to  the  flandard,  and  fo  procure  the 
vfweat :  and  warm  water,  or  any  warm 
-liquid,  will  have  the  fame  efFedl  when 
the  heat  is  below  it.  It  is  upon  this 
principle,  and  no  other,  that  we  can 
give  a  reafon  why  a  large  draught  of  cold 
water,  earneftly  longed  for  by  the  patient, 
has  often  been  the  happy  means  of  an 
almoft  inftantaneous  fweat  in  ardent  in- 
*  fiammatory  . fevers,  after  all  the  common 
wanti  methods  had  been  attempted  in 
vain.  It  would  therefore  feem,  that  the 
practice  of  denying  the  ufe  of  cold  liquids 

to 
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to  people  in  thefe  diflempers,  is  fo  far 
from  having  its  foundation  in  reafon  or 
the  nature  of  things,  that,  after  proper 
examination,  it  will  be  found  pernicious 
,and  ridiculous. 

Whenever  a  perfon  has  a  ftrong,  full, 
and  frequent  pulfe,  attended  with  great 
third:,  a  parched  dry  tongue,  and  a  vio¬ 
lent  fenfation  of  heat,  cooling  medicines 
feem  plainly  to  be  indicated  by  nature ; 
and,  purfuant  to  her  indications,  phyli- 
cians  have  time  immemorial  been  accuf- 
tomed  in  thefe  cafes  to  prefcribe  them. 
But,  which  is  amazing,  even  when  the 
ftrongeft  coolers  have  been  indicated,  and 
even  when  they  have  taken  the  greatell 
pains  to  feledt  them,  they  have  always 
given  them  in  a  warm  vehicle ;  fo  in- 
confident  is  the  pra&ice  of  phyfic  often 
with  itfelf,  and  in  this  cafe,  I  think  I 
may  add,  fo  irreconcileable  to  reafon  and 
fenfe.  The  patient  himfelf  may  often 
feel  a  very  great  heat  and  third,  his  tongue 
may  be  parched  and  dry,  and  yet  the  heat 

► 

may  be  below  the  fcandard  of  health; 
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therefore  the  proper  exhibition  of  coolers 
requires  caution  and  judgment,  as  in  this 
cafe  they  would  certainly  do  hurt.  But 
when  along  with  thefe  fymptoms  there 
is  a  ftrong,  frequent  pulfe ;  when  the 
mercury  in  a  thermometer  applied  to  the 
furface  of  the  body,  arifes  very  confider- 
ably  'above  the  degree  of  blood- warm;  I 
Would  then  venture  not  only  on  the  life  of 
cold  water  alone,  but  alfo  on  giving  the 
ftrongeft  coolers  along  with  it :  I  think 
I  fhould  only  follow  what  nature  pointed 
out  to  me,  in.  fo  doing. 

E  XPERI  M  E  N  T  Ilk 

Some  time  after  thefe  laft  experiments-, 
being  affedted  with  a  flight  rheumatifm, 
one  night,  .after  I 'was  in  bed,  having 
refolved  to  try  a  fweat,  in  order,  to.  pro¬ 
cure,  it,  I  drank  feme  large  draughts1  of 
warm  cow  whey. .  .  In  about  twenty,  mi¬ 
nutes'  a  moifture  on  my  fkin  began  to.  ap¬ 
pear,  at  which  time  I  was  very  warm. 
On  looking  at  the  thermometer,  .1  fount! 
/  1  -  the 
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the  mercury  was  arifen  to  1 08  degrees ; 
and  my  pulfe  beat  86  in  a  minute.  The 
fweat  foon  became  very  profufe.  After 
it  had  lafted  about  half  an  hour,  I  found 
the  mercury  fallen  one  degree  and  a  half, 
and  my  pulfe  reduced  from  86  to  81.  Af¬ 
ter  I  had  continued  an  hour  in  the  fweat, 
the  mercury  had  fallen  one  half  degree 
more,  and  my  pulfe  beat  only  74.  I 
now  increafed  the  fweat  by  more  draughts 
of  the  tepid  whey,  and  found  my  pulfe 
ftill  diminilh,  till  it  came  to  about  70, 
near  which  it  remained  for  about  an  hour  ; 
when,  being  confide'rably  exhaufted  with 
the  evacuation,  I  became  a  little  faint. 
My  pulfe  was  now  quick  and  weak  ;  and 
not  long  after  (though  the  fainting  was 
almoft  gone  off)  it  grew  quicker,  weaker, 
and  fluttered ;  and  the  mercury  had  fallen 
almoft  another  degree. 

The  fame  experiment  was  tried  on 
another  fubjeih  His  heat  and  pulfe 
were  alfo  higheft  before  the  fweat  broke 
out.  Afterwards  the  appearances  were 
pretty  much  the  fame  as  thofe  which  hap- 
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pened  to  me  ;  only  the  fweat  was  not 
p allied  fo  far,  and  therefore  was  not  at¬ 
tended  with  the  quick  weak  pulfe. 

What  I  have  juft  now  related,  may 
perhaps  lead  us  to  difcover  the  reafon  of 
thofe  cold  fweats  which  often  imme¬ 
diately  precede  death,  and  are,  in  acute 
diftempers,  generally  fatal,  whenever  they 
make  their  appearance  :  for,  from  what 
happened  to  myfelf  and  to  the  other  gen¬ 
tleman,  it  is  plain,  that  a  brifk  circula¬ 
tion  and  great  heat  are  by  no  means  ne- 
ceffary  to  keep  up  a  fweat  once  begun. 
When  a  perfon  therefore  is  weakened  by 
a  difeafe,  wdien  the  pores  are  open  by  pre¬ 
vious  fweating,  and,  when,  towards  the 
clofe  of  life  (this  weaknefs  increaftng, 
and  the  little  remaining  ftrength  being 
nearly  exhausted)  the  fkin  lofes  all  its 
elafticity,  its  dufts. allow  the  ferous  parts 
of  the  blood  to  pafs  through  them,  with¬ 
out  almoft  any  propelling  force ;  which 
ferous  parts  now  partake  of  the  cold  of 
the  reft  of  the  mafs,  and  appearing  on  the 
furface  of  the  fkin,  form  what  is.  called  a 
.cold  fweat. 
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In  thefe  experiments  it  appeared  by 
the  thermometer,  that  the  natural  heat 
links  in  proportion  to  the  feverity  and 
continuance  of  a  fweat ;  and  I  have  lince 
found  by  feveral  others,  that  a  perfon 
whofe  natural  heat,  at  the  beginning  of 
a  fweat,  lhall  be  able  to  raife  the  mercury 
to  108,  or  even  no,  after  the  fweat  has 
continued  for  fix  or  feven  hours,  lhall 
not  be  able  to  raife  it  to  the  natural  degree 
of  blood-warm.  This  certainly  Ihould 
teach  us  to  be  very  cautious  in  urging 
this  evacuation  too  far,  efpecially  when 
we  are  any  way  doubtful  of  the  natural 
ftrength ;  for  Ihould  we  put  a  patient 
into  a  profufe  fweat,  where  it  is  too  lit¬ 
tle,  we  Ihould  commit  a  mod:  egregious, 
and  perhaps  irrecoverable,  blunder  :  or 
Ihould  we  exhauft  nature  by  the  fame 
means,  for  an  ailment  which  we  only 
take  to  be  trifling,  and  Ihould  this  ail¬ 
ment  prove  to  be  an  acute  diftemper,  we 
Ihould  aft  the  fame  fooliih  and  inconfif- 
tent  part,  as  a  general  who  Ihould  draw 
out  the  greateft  part  of  the  foldiers  from 

a  garri- 
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a  garrifon  juft  going  to  be  befieged  by  a 

potent  enemy.  We  are  cautioned  by  the 

beft  :  practical  authors,,  in  the  fevereft 

manner  (and  certainly  the  caution  can 

never  be  too  ftrongly  urged),  to  be  fparing 

of  the  vital  fluid,  and  never  to  ufe  the 

lancet  in  low  nervous  diftempers,  but 

when  obliged  to  it  by  abfolute  necefiity. 

Many  of  them  have  alfo  cautioned  us 
* 

againft  prof life  fweating,  but  in  a  manner 
which  {hews  they  are  much  lefs  afraid  of 
it  than  of  the  other ;  though  I  am  fully 
perfuaded  that  the  danger  is  altogether  as 
great :  for  whoever  conflders  the  languor 
and  immenfe  proftration  of  ftrength  that 
he  has  felt  after  long  continued  and  pro- 
fine  "fweating  (perhaps  only  to  remove 
feme  pain  accompanied  with  little  or  no 
ficknefs)’  will,  I  dare  fay,  agree  with  me, 
that  two  or  three  of  tKefe  fweats  have 
weakened'  him  more  than  the'  lqfs  of 
fourteen,'  or  even  twenty,  ounces 
As  a  'proof  of  this,  I  fhall 
m'ention  'what  happened  to  myfelf.  My 
fheumatifm  being  not  at  all  relieved  by 

the 
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the  fweat  mentioned  in  the  laft  experi¬ 
ment,  fome  days  after  I  was  blooded 
pretty  largely  ;  which  though  it  gave  but 
little  relief,  no  fenfible  proftration  of 
ftrength  enfued,  no  lofs  of  colour,  nor 
any  languor  or  inclination  to  faint :  but 
fome  time  after,  on  the  pains  growing 
worfe,  I  lay  and  fweat  in  bed  for  the 
greateft  part  of  three  days.  After  this  my 
ftrength  was  quite  exhaufted,  my  fpi- 
rits  funk,  my  eyes  hollow,  my  colour 
loft,  and  I  was  only  able  to  ftagger  with 
difficulty  through  the  room.  I  fhould 
not  lay  fo  much  weight  upon  this,  as  it 
happened  to  myfelf,  if  a  variety  of  fimilar 
inftances  had  not  occurred  in  other  peo¬ 
ple  alfoj  all  which  taken  together,  feem 
plainly  to  prove,  that  even  when  there  is 
little  or  no  ficknefs,  two  or  three  violent 
fweats  will  weaken  a  perfon  much  more 
than  the  lofs  of  a  pretty  large  quantity  of 
blood.  And  if  they  do  fo  in  cafes  attend¬ 
ed  with  almoft  no  ficknefs,  what  rnoft 
be  the  confequence  when  they  are  urged 

too 


J74  EXPERIMENTAL 

too  far,  in  perfons  already  wafted  with 
acute  or  chronic  diftempers? 

That  profufe  fweating  is  more  d  eft  rue - 
tive  to  the  natural  heat  and  ftrength  than 
even  'pretty  large  blooding,  is  a  truth 
which  feems  never  to  have  been  fuffi- 
ciently  attended  to  in  pradtice ;  and  it  is 
no  very  uncommon  thing  to  lee  a  perfon 
thrown  into  a  large  and  continued  fweat, 
without  any  apprehenfion  of  danger,  when 
at  the  fame  time  were  he  to  lofe  one  Angle 
ounce  of  blood,  it  would  be  reckoned  highly 
imprudent,  as  detracting  from  that  ftrength 
which  ought  to  have  fupported  him  in  the 
difeafe.  How  far  this  is  reconcileable  to 
common  obfervation,  and  the  feelings  of 
every  one  who  has  been  in  thefe  circum- 
ftances,  I  fihall  leave  the  judicious  to- de¬ 
termine. 

Dr.  Huxham,  that  careful  obferver  of 
nature,  is  the  only  author  I  have  met  with 
who  feems  to  have  been  fully  aware  of  the 
fatal  confequences  of  large  fweating  in 
low  putrid  diftempers ;  and  accordingly 
exclaims  againft  it  in  the  ke,eneft  and  mo  ft 
6  nervous 
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nervous  manner,  as  having  a  very  dired 
tendency  toward  the  deftrudion  of  the 
patient.  But  I  carry  the  matter  ftili  far¬ 
ther,  and  affirm,  that9  in  all  diftempers 
whatever,  profufe  fweating  too  long  con¬ 
tinued,  may  have  the  fame  effed ;  and 
that  it  feldom  or  never  can  be  ufeful,  as 
all  the  purpofes  of  it  may  be  fully  anfwer- 
ed  by  a  gentle  mador  on  the  fkin,  which 
may  be  much  longer  continued  with  lefs 
hurt  to  the  ftrength  of  the  patient. 

From  what  I  have  juft  now  faid,  I  would 
not  have  any  perfon  infer,  that  I  condemn 
the  ufe  of  fweating  altogether.  I  would 
only  be  underftood  to  mean,  that  it  is  too 
often  indifcriminately  ordered,  without 
duly  weighing  the  confequences  that  may 
arife  from  it,  and  never  ought  to  be  ven¬ 
tured  on  but  with  caution  and  judgment ; 
for  if  the  evacuation  by  perfpiration  in  its 
ordinary  ftate  is  fo  great  as  Sandorius  and 
Dr.  Keil  make  it  by  their  experiments; 

the  length 
of  a  profufe  fweat  ?  and  if  the  evils  arifing 
from  its  being  a  fhort  time  obftruded,  are 

fo 


what  mult  it  be  when  urged 
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fo  very  great,  may  we  not  expect  great 
ones  alfo  to  follow,  from  its  being  urged 
as  it  were  with  violence  through  every 
pore  ?  A  ftrong  athletic  perfon,  indeed,  in 
tolerable  health,  can  hardly  ever  fuffer 
much  from  a  moderate,  or  even  from  a 
profufe  fweat  s  but  let  it  be  often  repeated 
in  bed,  or  long  continued  at  a  time,  and 
the  moft  rob  nil:  conftitution  will  foon  fink 
under  it*  ~ 

It  may  be  faid  here,  that  the  bottle- 
maker,  the  cook,  the  day-labourer,  &c* 
are  fo  many  ftrong  objections  againft 
what  I  have  above  advanced.  But  let  it 
be  confidered  that  they  work  in  the  open 
air  ;  and  experience  Ihews  us,  that  the 
fame  perfon  can  bear  twice  as  much  fweat- 
Ing  in  the  open  air,  as  he  can  do  flint  up 
in  a  room,  or  in  a  bed*  Befides,  thefe 
people  generally  eat  and  drink  heartily  $ 
whereas,  when  fweating  is  ordered  as  a 
medicine,  the  patient  is  generally  con*> 
denmed  to  water-gruel  and  flops,  and  lies 
in  bed  immerfed  in  his  own  fweat,  as  in 
a  warm  bath,  whereby  the  fibres  are  re- 
-  laxed. 
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iaxed,  and  by  degrees  lofe  their  natural 
firmnefs  and  tenfion. 

As  we  fee  from  the  above  experiment, 
that  toward  the  end  of  a  large  and  long 
continued  fweat,  a  quick,  weak,  tremu¬ 
lous  pulfe  comes  on  ;  whenever  we  meet 
with  one  of  this  kind,  we  ought  to  confi- 
der  it  as  a  ftrong  indication  of  the  weak- 
nefs  of  nature,  and  therefore^  in  my  opi¬ 
nion,  to  be  nearly  as  cautious  of  fweat ing 
as  of  blooding.  This  alio  fliews  the  ab~ 
folute  neceffity  of  fupporting  a  patient 
under  copious  fweats,  by  the  ftrongeft  and 
moft  exhilarating  cordials  (except  in  cafes 
where  we  want  to  reduce  the  natural 
ftrength).  For  this  purpofe,  I  would  recom-* 
mend  ftrong  broths,  and  beef  tea,  perfectly' 
cleared  from  fat ;  but  above  all,  a  liberal 
ufe  of  generous  red  wines,  which,  pro¬ 
perly  managed,  will  greatly  exceed  every 
cordial  medicine  with  which  the  {hops  are 
furnifhed,  keep  up  the  fpirits  much  better, 
and  at  the  fame  time  be  lefs  liable  to  heat 
the  patient.  In  this  opinion,  I  know  that 
I  am  contradidled  .by  the  geperal  xuftcm* 

!  N  Vvhich 
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which  is  fa  abfurd,  that  I  have  many  times 
feen  a  patient  ftri&ly  forbidden  the  ufe  of 
a  little  wine,  and  at  the  fame  time  raoft 
liberally  crammed  with  volatile  alkalious 
falts  and  fpirits,  alexipharmac  bolufes 
and  mixtures,  &c.  This  inconfillency  is 
by  much  too  grofs  to  have  exilted  upon 
any  other  bafts  than  that  of  cuftom  or 
ignorance,  and  will  never  Hand  the  tell 
of  found  judgment  and  impartial  enquiry : 
it  is  now  l'ofing  ground  apace,  and  I  mull 
fay,  for  the  honour  of  my  country,  that  I 
have  feen  it  much  lefs  pradtifed  here  than 
in  England  ;  where  the  apothecary,  feldom 
or  never  paid  for  attendance,  finds  it  his 
intereft  to  pour  as  many  medicines  into 
the  ftomach  of  his  patient,  as  he  can  poffi* 
bly  get  him  to  fwall'ow. 

EXPERIMENT  IV. 

In  the  middle  of  winter,  after  having 
been  long  abroad  in  a  very  cold  day,  I  was 
feized  in  the  evening  with  a  fevere  fit  of 
trembling  and  lickneft*  On  being  at- 
v  tacked 
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tacked  I  went  to  bed,  and  with  a  view  to 
ftiorten  the  cold  fit,  drank  feveral  large 
draughts  of  warm  water  gruel ;  it  conti¬ 
nued,  however,  about  an  hour ;  after 
which  it  gradually  gave  way  to  a  fucceed- 
ing  warmth,  which  foon  augmented  to  an 
intenfe  heat,  accompanied  with  a  dry, 
parched  Ikin,  and  great  thirft.  In  this 
ftate  I  applied  a  thermometer  to  my  fto- 
mach,  and  in  twenty  minutes  the  mercury 
arofe  to  1 12  degrees,  which  is  two  degrees 
above  the  heat  of  a  common  fever.  In 
order  to  promote  a  fweat,  which  I  knew 
would  relieve  me  from  the  intenfe  heat  and 
reftlefinefs,  I  continued  frequently  taking 
large  draughts  of  the  gruel  for  about  an 
hour  after  the  heat  began  ;  but  it  flill 
continued,  no  fweat  was  likely  to  appear, 
and  my  pulfe,  as  far  as  I  could  judge,  was 
above  100.  Being  in  the  utmofi:  anxiety, 
and  very  reftlefs,  I  refolved  to  try  if  leflen- 
ing  the  degree  of  heat  would  bring  on  the 
wiihed-for  diaphorejis  ;  and  with  this  in¬ 
tention  drunk  two  or  three  large  draughts 
of  cold  water,  Which  run  off  very  plenti- 
i .  ~  .»  N  2  fully 
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folly  by  urine,  but  produced  no  fweat; 
from  which  I  concluded  that  the  pores  of 
my  fldn  were  too  ftrongly  obftrudted  to  be 
opened  by  any  effort  ab  infra ,  and  therefore 
immediately  ordered  a  large  piece  of  flan¬ 
nel  to  be  wrung  out  of  boiling  water,  and 
wrapped  round  myjegs  and  thighs.  In 
lefs  than  five  minutes  after  this  applica¬ 
tion  the  fweat  began  to  appear  over  all 
xpy  body,  and  loon  after  grew  very  co¬ 
pious.  When  it  had  continued  about 
twenty  minutes,  my  pulfe  was  fallen  to 
about  96  or  97.  After  an  hour  and  a  half  $ 
continuance  my  pulfe  was  at  85,  and  the 
mercury  was  funk  three  degrees. 

•  EXPERIMENT  V. 

Having  fucceeded  fo  well  with  the  warm 
flannel,  I  refojved  feme  time  after,  when 
I  was  in  perfect  health,  to  try  whether  it 
would  procure  a  fweat  without  the  aflift- 
ance  of  any  diluting  liquor  ;  and  accord¬ 
ingly  had  a  large  piece  of  it  wrung  from 
boiling  water,  and  wrapped  round  my  legs 
and  thighs,  as  in  the  laft  experiment.  In 

about 
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about  ieven  or  eight  minutes  a  fweat  be¬ 
gan  to  appear,  and  foon  fpread  itfel'f  over 
all  my  body.  My  pulfe,  which  before 
the  application  of  the  flannel  was  at  72, 
only  arofe  to  77 ;  and  the  mercury  in  the 
thermometer  at  my  flomach,  which  be¬ 
fore  flood  exadtly  at  the  degree  of  blood- 
warm,  only  rofe  2  degrees  higher.  Af¬ 
ter  the  lweat  had  continued  about  half 
an  hour,  my  pulfe  was  reduced  to  74, 
and  foon  after  to  70  :  at  this  time  alfo 
the  mercury  was  fallen  one  of  the  degrees 
it  had  rifen  before.  The  fweat  was  now 
decreafing  very  fall,  and  almoft  intirely 
gone ;  on  which  account  I  took  a  large 
draught  of  warm  water-gruel,  by  the  af- 
flftance  of  which,  and  heat,  it  foon  re¬ 
turned,  and  continued  till  next  morning. 

On  comparing  experiment  IV".  with 
the  former  ones,  where  cold  water  had 
operated  fo  powerfully,  it  appears  that 
it  had  not  here  the  fame  effedt.  But  the 
reafon  is  obvious  :  my  pores  had  been 
fo  impervioufly  fhut  up  by  the  cold,  that 
the  water-gruel  had  not  been  able  to  force 
*  **.-  *  N  3  its 
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Its  way  through  them,  and  had  confe- 
quently  taken  to  the  kidneys,  where  it 
found  an  eafier  pafiage,  and  produced  a 
dhirejh ;  which  however  was  but  trifling 


till  I  drank  the  cold  water,  and  then  be- 
came  immediately  molt  profufe  ;  fo  that 
the  whole  force  of  thefe  liquids  was  now 


directed  this  way,  and  little  or  no  effort 
made  on  the  fkin.  This  affords  a  valu¬ 


able  hint  with  regard  to  fweating,  viz. 
never  to  periift  too  long  in  our  endea¬ 


vours  to  urge  it  by  the  internal  ufe  of 
liquids,  after  we  find  that  they  have  very 
considerably  augmented  the  quantity  of 


urine 


for  if  we  dp,  our  endeavours  will 
ly  be  in  vain.  In  this  cafe,  if  we 


find  a  fweat  absolutely  neceffary,  perhaps 
the  only  method  of  procuring  it  will  bq 
by  a  warm  vapour  or  bath.  The  fame 
obfervation  takes  place  in  violent^rr/6^r, 
where  it  often  happens  that  every  thing 
given  with  an  intention  to  raife  a  fweat, 
inftead  of  doing  fo,  only  increafes  the  in- 
teftinal  difcharge  :  and  the  lame  method 
of  cqre  mull  be  obferved,  with  this  dif¬ 
ference 
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ference  only,  that  opium,  if  it  can  be 
given  with  impunity,  will  not  only  leflen 
the  diarrhcea ,  but  alfo,  in  confequence 
thereof,  turn  the  perfpirable  matter  to¬ 
ward  the  fkin,  and  fo  produce  a  diaphore- 
fis ;  whereas,  when  the  liquids  given  to 
raife  a  fweat  once  get  a  vent  by  the  kid¬ 
neys,  I  have  never  found  that  opium  had 
the  fmalleft  power  of  reftraining  them. 

From  both  thefe  experiments  we  may 
learn,  that  this  method  of  fweating  by 
warm  wet  flannel  is  much  more  eafy  and 
expeditious  than  the  common  one  of  doing 
it  by  large  quantities  of  warm  liquors, 
and  exceffive  loads  of  bed-cloaths  j  and, 
if  cautioufly  managed,  can  be  done  with¬ 
out  the  leafl:  danger  of  cold  :  for  I  have 
found,  from  repeated  trials,  that  there  is 
qo  neceflity  of  wrapping  the  flannel  round 
the  whole  body,  as  is  commonly  done, 
but  only  round  the  legs  and  thighs,  from 
whence  it  can  be  more  eafily  taken  away, 
as  foon  as  the  fweat  is  come  out ;  for  if 
it  be  allowed  to  remain  Iona;  after,  it  will 

N  4  be 
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be  apt  to  grow  cold,  and  check  that  eva¬ 
cuation  it  had  before  promoted. 

From  experiment  V.  it  fee#is  evi¬ 
dent,  that  the  natural  heat  is  much-  lefs 
augmented  above  its  ufual  ftandard  by 
this  way  of  fweating  than  by  the  other, 
It  would  therefore  feem  preferable,  in  all 
cafes  where  we  want  to  raife  a  fweat  with 
as  little  augmentation  as  poffible  to  this 
heat,  and  to  the  momentum  of  the  blood. 
But  it  appears  alfo  from  this  experiment, 
that  though  we  can  eafily  raife  a  fweat  by 
the  help  of  warm  wet  flannel,  yet  we 
cannot  continue  it  by  the  fame  means  j 
for,  unlefs  the  patient  be  fupplied  with 
fome  liquid,  all  the  fluids  in  the  body 
that  are  fit  for  excretion  mult  fpon  be 
evacuated,  and  fo  cud  be  put  to  the 
fweat  which  we  mu  ft  endeavour  to  pre¬ 
vent,  by  giving  from  time  to  time  draughts 
of  any  tepid  liquor,  which  ought  always 
to  he  made  warmer,  in  proportion  to  the 
continuance  of  the  fweat,  and  confequent 
decreafe  of  the  natural  heat ;  for  I  have 
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found  it  an  eftablifhed  fa£t,  that  though 
cold  water  will  almoft  always  bring  on  a 
fweat,  when  the  conftitution  is  much 
above  its  natural  degree  of  heat,  yet  when 
this  fweat  has  continued  long  enough  to 
reduce  the  heat  below,  or  even  near  to 
its  natural  ftandard,  a  draught  of  the  fame 
cold  water,  which  brought  on  the  fweat 
at  fir  ft,  {hall  now  put  a  final  ftop  to  it. 

It  will  be  proper  to  obferve  here,  that 
though  the  method  of  fweating  by  warm 
wet  flannel  has  its  particular  advantages, 
it  has  alfo  fome  difadvantages  attending 
it  i  for  when  the  whole  body  is  wrapt  in 
it,  or  even  the  legs  and  thighs  only,  the 
perfon,  by  the  vapour,  and  by  the  pro- 
fufe  fweat  which  it  generally  brings  on, 
is  in  a  fituation  nearly  fimilar  to  that  of 
a  warm  bath,  whereby  the  fibres  become 
very  much  relaxed,  and  foon  lofe  their 
natural  firmnefs  and  tenfion,  the  mufcles 
become  flabby,  and  a  languor  and  debi¬ 
lity  follows,  in  proportion  to  the  time 
that  the  patient  is  kept  in  this  manner, 
and  to  the  quantity  of  the  evacuation.  It 
§  .  feems 
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feems  therefore  plain,  that  though  this 
method  may  be  ufed  with  fuccefs  in  rheu- 
matifmsi  colds,  or  even  in  fevers,  when 
the  natural  ftrength  is  but  little  impaired, 
it  ihould  never  take  place  where  the 
pulfe  is  weak,  where  the  fymptoms  of 
debility  begin  even  to  appear ;  and  far 
lefs  towards  the  laft  moments  of  life, 
when  nature  finks  down  apace  to  her 
final  diffolution,  and  has  much  more  need 
of  fome thing  to  fupport  than  to  exhauft 
hen  I  Ihould  not  have  thought  it  ne- 
eeflary  to  have  given  a  caution  again  ft 
a  praftice  fo  very  inconfiftent  with  reafon, 
had  I  not  feveral  times  feen  it  ordered,  and 
as  often  accelerate  death, 

E  X  P  E  R  I  M  ENT  VL 

I  prevailed  on  an  athletic  labouring 
man  in  this  city  to  allow  me  to  make  the 
following  experiment  upon  him  :  Three 
ounces  one  drachm  and  a  half  of  blood 
was  taken  from  his  arm,  and  fet  to  cool : 
he  was  then  put  to  bed;,  and  a  fweat 

raifed 
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raifed  upon  him  by  warm  whey.  After 
he  had  continued  fweating  profufely  about 
feven  hours,  he  was  taken  out  of  bed, 
the  orifice  was  again  opened,  and  the  fame 
quantity  of  blood  taken  from  it  as  before. 
When  both  were  perfectly  cool,  I  fepa- 
rated  the  ferum  of  each  from  its  crafla-* 
mentum,  and  having  weighed  the  ferum 
of  the  former,  found  it  exadtly  one  ounce, 
three  drachms,  and  that  of  the  other  one 
ounce,  three  drachms,  fifteen  grains. 
Thefe  proportions  of  the  ferum  to  the 
crafifamentum  are,  I  imagine,  lefs  than 
what  will  generally  be  found  in  blood  j 
the  reafon  of  which,  I  fuppofe,  is,  be-* 
caufe  the  perfon  was  accufipmed  to  very 
hard  labour ;  and  it  is  an  eftablifhed  fad:, 
that  the  blood  of  labouring  people  is  al¬ 
ways  cat.  par .  denfer  than  that  of  thofo 
perfons  who  are  accuftomed  to  indolence 
and  eafe.  What  induced  me  to  make  this 
experiment  was,  becaufe  feveral  authors 
have  imagined  that  profufe  fweating 
drained  the  blood  of  its  more  ferous  parts, 

2  and 
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and  left  behind  only  a  vifcid  craffamen*- 
turn,  unfit  to  enter  into,  and  circulate 
through,  the  vafa  minima ;  and  therefore 
have  reckoned  that  it  often  did  harm  in- 
Read  of  good.  But  from  this  experiment, 
and  from  a  proper  examination  of  the 
matter,  it  appears,  that  there  is  no  real 
foundation  in  nature  for  this  opinion  ;  as 
no  fweat,  however  brought  on,  can  be 
long  continued,  unlefs  the  fweating  per- 
fon  is  plentifully  fupplied  with  fome  di¬ 
luting  liquid  y  and  if  we  examine  the 
quantity  of  this  liquid  made  ufe  of  during 
the  fweat,  we  {hall  generally  find  it  very 
much  exceed  the  quantity  which  paffes 
off  that  way.  It  may,  indeed,  be  ob¬ 
jected,  that  a  great  part  of  this  liquid  is 
difcharged  by  urine,  and  that,  during  the 
time  of  a  fweat,  more  may  pafs  off  in 
this  way,  and  through  the  pores  of  the 
Ikin,  than  is  taken  into  the  ftomach ;  to 
determine  which,  I  made  the  following 
experiment, 

...  exH 
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EXPERIMENT  VII. 

I  took  two  pair  of  blankets,  which  weigh¬ 
ed  exadtly  fixteen  pounds  five  drachms,  one 
pair  of  which  I  put  below,  and  the  other 
above  me  on  the  bed  ;  then  having 
thrown  off  my  fhirt,  and  laid  me  down, 

I  had  by  my  bed-fide  five  pounds  of  warm 
new  whey,  of  which  I  took  a  draught 
from  time  to  time,  and  finilhed  the  whole 
of  it  in  about  half  an  hour  $  and  was  by 
that  means  in  a  profufe  fweat.  In  a  little 
while  after  I  went  to  fleep,  and  did  not 
awake  till  next  morning,  when  I  found 
the  fweat  ftill  upon  me,  and  the  blankets 
very  wet.  I  then  arofe,  weighed  the 
two  pair  of  blankets  again,  and  found 
that  they  now  weighed  feventeen  pounds, 
eight  ponces,  and  fix  drachms,  which 
was  one  pound,  eight  ounces,  and  a  drachm 
more  than  they  *had  done  before  ^  confe- 
quently  they  had  imbibed  that  quantity 
of  fweat.  When  this  was  done,  I  made 
urine,  which  I  had  retained  ever  fince 
I  began  to  drink  the  whey  :  this  weighed 

exadtly 
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exadtly  twenty  ounces  and  half  a  drachm, 
which,  added  to  the  quantity  of  iweat 
imbibed  by  the  blankets,  make  exadfly 
two  pounds,  twelve  ounces,  one  drachm 
and  a.  half  j  that  is,  two  pounds,  four 
ounces,  one  drachm  and  a  half  lefs  than 
the  quantity  of  whey  I  had  drunk. 

Though  this  method  of  experimenting 
is  by  no  means  fo  accurate  and  conclu*- 
five  as  the  ftatical  balance  of  SanEiorim 
and  though  it  will  not  fhew  exactly  the 
quantity  of  fweat  that  paffes  through  the 
pores  in  a  given  time,  when  a  given  quan¬ 
tity  of  liquor  is  drank ;  it,  m  my  opi¬ 
nion,  evinces,  that  the  quantity  of  liquor 
taken  into  the  ftomach  during  a  fweat 
may  always  be,  and  mo  ft  commonly  is, 
much  larger  than  the  whole  of  what  goes 
off  by  the  Ikin  and  kidnies,  taken  tog£->. 
ther.  It  therefore  feems  plain,  that  the 
blood  is  in  no  danger  of  being  preternatu- 
rally  thickened  by  fweating,  provided  that 
the  patient  takes  a  fufficient  quantity  of 
any  fluid,  to  fupply  the  place  of  that 
which  is  evacuated. 
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I  took  notice  above,  that  the  blood  of 
athletic  labouring  people  is  generally 
denfer,  and  has  more  craffamentum  than 
that  of  the  indolent  and  delicate.  As  one 
of  the  mod  evident  caufes  which  we  can 
affign  for  this  difference,  is  the  vaft  quan¬ 
tities  which  they  almoft  daily  fweat,  it 
would  be  natural  to  conclude,  that  one 
of  the  conftant  effedts  of  fweating  fhould 
be  to  render  the  blood  thicker.  To  clear 
up  this  feeming  difficulty,  let  it  be  con- 
fidered,  that  the  method  whereby  a  fweat 
is  raifed  upon  a  laborious  perfon,  and 
upon  a  patient  in  bed,  is  very  different  j 
for  in  the  former  it  arifes  purely  in  confe- 
quence  of  the  increafed  mufcular  motion, 
and  is  always  frequently  repeated,  and 
often  long  continued,  without  any  thing 
to  fuppjy  the  place  of  what  is  evacuated, 
which  muff  therefore  confift  of  the  ferous 
part  of  the  blood ;  and  the  quantity  of 
thefe  ferous  parts,  thus  daily  drained  off, 
exceeding  the  daily  quantity  of  ingefta 
taken  to  fupply  them,  the  blood  muff  of 
,  ■  7  j  ,  :  con-  - 
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confequence  be  always  in  a  denfe  thick 
ftate ;  whereas,  in  the  latter,  it  arifes 
purely  by  the  affiftance  of  dilution  and 
a  requifite  heat,  when  every  mufcle  in  the 
body  is  in  a  ftate  of  reft  and  inactivity, 
and  when  every  particle  of  the  fvveat  paf- 
fing  through  the  Ikin  is  abundantly  fup- 
plied  by  the  liquid  commonly  prefcribed 
as  the  fudorific.  This  difference  plainly 
demonftrates,  that  though  the  conftant 
fweating  of  a  labouring  man  may  thicken 
his  blood,  yet  the  method  of  fweating  a 
patient  in  bed  cannot  have  the  fame  ef¬ 
fect  ;  and  this  concluiion  is  ftrongly  cor¬ 
roborated  by  the  lixth  experiment. 

Having  b)^  the  above  experiments  fa- 
1  tisfied  myfelf  concerning  the  moft  eafy 
and  expeditious  methods  of  fweating,  and 
endeavoured  to  prove  that  it  is  an  evacua¬ 
tion  which  is  of  much  more  confequence 
than  has  generally  been  believed  j  as  alfo 
that  it  does  not  thicken  the  blood,  if 
plentiful  dilution  is  ufed  along  with  it ; 
I  next  refolved  to  try  what  would  be  the 

effect 
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cfted  of  fome  of  the  warm  methods  of 
fweating,  by  volatile-alexipharmac  medi¬ 
cines,  with  very  little  dilution* 

EX  PERIMENr  vnr. 

t  -•  jyy,  .  j  >  -  .  tt  «  x 

I  prepared  three  of  the  following  bd- 
lufes :  R.  PuL  Serp.  Virgin .  Sal .  Volat * 
G?r7z.  CVm.  gr.  vi.  Syr.  Zinzib.  q.  s.  ut.f.  BoL 
The  firft  of  thefe  I  took  immediately  af¬ 
ter  I  went  to  bed  at  night,  and  at  the 
fame  time  applied  the  thermometer  to 
my  ftomach.  In  twenty  minutes  after, 

I  took  another,  and,  after  the  fame  fpaee, 
the  third ;  fo  that  the  whole  were  taken 
in  forty  minutes.  From  the  beginning 
of  this  experiment,  I  had  loaded  myfelf 
with  a  large  quantify  of  bed-cloaths.  I 
felt  little  eftedi  from  the  firft  bolus.  Some 
time  after  I  had  taken  the  feeond,  I  be¬ 
gan  to  grow  pretty  warm,  and  had  a  con- 
iiderable  degree  of  thirft  j  and,  not  long 
after  I  had  taken  the  third,  this  heat  and 
thirft  became  almoft  intolerable.  On 
examining  the  thermometer,  I  found  the 

O  mer- 
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mercury,  however,  was  only  rifen  to  xo8,. 
which  is  two  degrees  below  the  heat  of 
a  fever  ,  and  my  pu.lfe  only  beat  84  times 
in  a  minute.  When  two  hours  from  the 
taking  the  firft  bolus  had  elapfed,  I  found 
the  mercury  (which  I  ftill  kept  at  my 
ftomach)  had  rifen  to  112,  and  my  pulfe 
to  about  91.  My  fkin  was  now  become 
exceffivefy  parched,  dry,  and  hot,  and 
felt  hard  to  the  touch ;  and  my  third: 
was  increafed  fo  much,  that  I  had  no 
longer  patience  to  bear  it.  I  had  by  my 
bed-fide  two  pounds  of  tepid  water-gruel 
in  a  tea-pot,  of  which  I  took  a  pretty 
large  draught,  and  laid  my-felf  down  again, 
expediting  a  fweat  would  foon  appear  : 
but  I  was  difappointed ;  for,  after  I  had 
waited  half  an  hour,  I  was  ftill  as  hot 
and  reftlefs  as  before.  I  then  took  an¬ 
other  draught  of  the  gruel,  and  waited 
fome  time  after,  hoping  a  fweat  would 
appear,  though  it  did  not.  The  mercury 
was  now  rifen  to  1 1 3  degrees,  and  my 
pulfe  to  about  97,  I  now  took  the  laft 
draught  of  my  two  pounds  of  gruel,  laid 

myfelf 
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myfelf  down  again,  and  in  about  half  an 
hour  after  found  my  fkin  fofter  to  the 
touch,  with  a  fmall  and  almod  imper¬ 
ceptible  degree  of  moidure  upon  it.  I 
expedted  this  would  increafe  to  a  fweat ; 
but  finding  it  did  not,  my  patience  was 
exhauded,  and  I  called  for  another  bowl 
of  the  wTater-gruel,  of  which  I  took  feve- 
ral  large  draughts  ;  after  which  the  fweat 
foon  came  out  plentifully,  the  third:  and 
heat  diminifhed  apace,  and  I  foon  went 
to  deep.  I  reded  tolerably  well  all  night, 
but  the  next  morning  had  a  dry  tongue, 
fome  third,  and  a  little  quicknefs  in  my 
pulfe,  which  all  went  off*  after  I  had 
drunk  a  great  quantity  of  tea  to  break- 
fad.  V  ’ 

EXPERIMENT  IX. 

Some  evenings  after  I  repeated  the  fame 
experiment,  and  the  effedts  were  fimilar 
to  thofe  I  have  already  related,  except 
that  now  the  liquids  which  I  drank  to 
bring  out  the  fweat  (which  I  had  not 
been  able  to  procure  by  heat  alone)  found 

O  2  a  vent 

V 
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a  vent  by  the  kidnies,  and  ran  off  fo 
plentifully  by  urine,  that  all  I  could  drink 
had  no  effedfc  as  to  producing  a  fweat. 
The  family  being  all  in  bed,  I  could  get 
nothing  warm  to  apply  to  my  ikin,  in 
order  to  relax  it  i  upon  which  I  covered 
my  head  under  the  cloaths,  and  in  a  lit¬ 
tle  while  my  own  breath  diffufed  a  fort 
of  moifture  all  over  me,  which  brought 
on  a  fweat. 

The  intention  of  thefe  two  laft  experi¬ 
ments  was  to  fee  how  far  mere  heat,  and 
medicines  reckoned  attenuating,  would 
operate  in  producing  fweat,  without  the 
affiftance  of  diluents ;  and,  from  what 
happened  during  them,  I  dare  fay  every 
unprejudiced  reader  will  agree  with  me, 
that  the  intenfe  heat  which  was  excited, 
rather  hindered  than  promoted  the  cuti- 
cular  difcharge  :  for,  during  this  heat, 
two  pounds  of  warm  water-gruel  were 
infufficient  to  procure  any  fweat ;  where¬ 
as,  in  my  ordinary  health,  half  that 
quantity,  any  night  after  I  am  in  bed, 
will  procure  it  very  ea-fily.  But,  from  a 

fubfe- 
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fubfequent  part  of  the  experiment,  it  will 
not  only  appear,  that  a  hot  regimen  and 
heating  medicines  contribute  to  hinder 
fweat,  but  alfo  that  they  muft  prove 
highly  detrimental,  if  not  ufed  with  cau¬ 
tion  and  propriety ;  for  if  from  a  ftate 
of  perfect  health  they  could  throw  me 
into  a  temporary  fever ;  could  raife  the 
mercury  from  about  the  natural  degree 
of  the  blood’s  heat,  which  is  100,  to 
1 1 3,  that  is,  three  degrees  above  the 
heat  of  a  common  fever  j  could  augment 
the  number  of  the  ftrokes  of  my  pulfe 
from  about  72  to  near  100  in  a  minute ; 
what  muft  they  do  when  prefcribed  (as 
I  am  afraid  they  fometimes  are)  in  the 
height  of  an  inflammatory  fever,  when 
the  heat  is  already  by  much  too  great," 
the  pulfe  too  frequent,  and  the  blood  ra¬ 
refied  to  a  very  great  degree  ? 

Having  now  finifhed  the  few  experi¬ 
ments  I  intended  to  make  on  fudorifics* 
and  which  I  thought  were  neceflary  to 
clear  up  lome  doubts  which  I  had  long 
entertained  concerning  both  their  modus 

O  3  of 
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of  a£tion  and  effedts  j  and  having  made 
fome  particular  refle&ions  as  I  came  along, 

I  fhall  now  conclude  this  Effay  with  fome 
more  general  ones. 

In  the  firft  place,  I  am  perfuaded,  that 
thefe  experiments  will  make  the  adtion 
of  diaphoretics  appear  in  a  very  different 
light  from  that  in  which  it  has  generally 
been  viewed :  for  every  thing  that  could 
procure  a  fweat  has  hitherto  been  confi- 
dered,  by  pharmaceutical  writers,  as  do¬ 
ing  it  either  by  attenuating  the  more 
vifcid  fluids,  and  thereby  fitting  them  to 
pafs  off  through  the  cuticular  pores,  or 
by  {Lengthening  and  {Emulating  the  fo~ 
lids  in  fuch  a  manner,  as  to  enable  them 
to  fqueeze  through  thefe  pores  whatever 
was  already  fit  for  expulfion.  But  cold 
water,  from  what  has  been  related  above, 
appears  to  be  in  fome  cafes  a  very  pow¬ 
erful  fudorific,  though  it  certainly  has 
no  power  of  attenuating  beyond  any  other 
thing  that  is  equally  fluids  A  piece  of 
warm  wet  flannel,  or  a  warm  vapour,  will 
almoft  inftantly  procure  a  fweat ;  at  leaft 

it 
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it  will  do  it  muchfooner  than  we  can  rea- 
fonably  fuppofe  any  thing,  of  either  the 
one  or  the  other,  to  have  penetrated  far 
enough  into  the  body  to  have  diffolved 
the  cohefion  of  any  of  its  vifcid  juices ; 
and,  from  their  being  able  to  procure  a 
fweat  in  fo  fhort  a  time,  it  feems  plain, 
that  it  may  almoft  always  be  raifed  with¬ 
out  any  previous  attenuation  of  the  hu¬ 
mours,  or  alteration  from  their  natural 
Hate,  in  a  tolerably  found  body.  It  ap¬ 
pears  alfo,  on  the  other  hand,  from  a  va¬ 
riety  of  fadts  colledted  by  different  me- 
dica^  authors,  that  all  the  humours  may 
be  furprifingly  thinned  and  diffolved  by 
medicines  or  a  difeafe,  without  their 
having  any  tendency  to  efcape  through 
the  cuticular  pores.  In  our  endeavours, 
therefore,  to  inveftigate  the  caufes  of 
fweat,  fomething  more  mud  be  taken 
into  the  account  than  mere  attenuation  or 
expulfive  force ;  and  this  certainly  is  re¬ 
laxation  of  the  fibres  of  the  fkin,  and  a 
confcquent  enlargement  of  the  diameters 
of  its  pores.  How  warm  wet  flannel,  or 
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warm  vapour,  produces  this  effeGj  is 
obvious  to  every  one ;  but  how  cold  wa-? 
ter  £hould  often  operate  in  the  fame  man-? 
ner,  feems  hitherto  not  to  haye  been  fully 
C qnfidered  or  explained. 

In  order  to  throw  fome  light  on  this 
matter,  let  it  be  confidered,  that  cold 
water  has  no  power  of  producing  any 
fweat,  unlefs  the  heat  of  the  perfon  who 
takes  it  he  at  that  time  coniiderably  above 
the  degree  which  is  requilite  for  railing 
that  evacuation.  It  is  a  Tail  well  efta- 
bliihed,  that  while  the  heat  remains 
coniiderably  above  that  degree,  no  fweat 
can  be  railed  but  with  the  created:  diffi- 
culty ;  the  rnofl  folid  reafon  that  can  be 
given  for  which  is,  becaufe  then  the  ra- 
pidity  of  the  blood's  motion  is  fo  great* 
that  little  or  alrnoft  nothing  of  its  more 
ferous  parts  has  time  to  pafs  off  by  the 
filial!  lateral  velfels.  In  this  cafe  a  draught 
of  cold  water,  or  any  other  cooling  fluid, 
as  I  proved  by  a  former  experiment,  lef? 
fens  the  irritability  of  the  heart,  the  mo¬ 
mentum  and  velocity  of  the  blood,  anc| 

fp 


ESSAYS. 


201 


fo  allows  the  fecretion  by  the  lateral  vef- 
fels  to  go  on  in  its  ufual  manner ;  and  a 
confequent  pufh  to  be  made  againft  the 
pores  of  the  ikin,  which  now  eafily  give 
way,  as  the  ilridture  upon  them  occa- 
fioned  by  the  too  great  heat  is  removed. 

There  has  never,  perhaps,  been  a  more 
pernicious  practice  introduced  into  me¬ 
dicine,  than  that  of  imagining  a  great 
degree  of  heat  neceffary  tofweating,  which, 
however,  may  have  taken  its  rife  from 
obfervation  ;  for  we  constantly  fee  people 
who  labour  very  hard,  fweat  in  propor¬ 
tion  to  the  increafe  of  that  labour,  and 
the  heat  occafioned  by  it.  Perfons  who 
work  at  furnaces,  in  glafs-houfes,  &c. 
in  a  very  great  degree  of  heat,  generally 
fweat  while  at  work,  and  will  often  con¬ 
tinue  to  do  fo  for  hours  together,  in  inch 
a  manner,  that  the  fweat  fhall  be  almoft 
continually  dropping  from  their  faces, 
Thefe  appearances,  and  at  the  fame  time 
improper  reafoning  concerning  them, 
might,  I  imagine,  originally  have  given 
birth  to  the  cufiom  of  heating  a  lick  per- 
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fbn  with  ail  the  violence  of  medicine  and 
cloaths,  in  order  to  bring  him  into  fimi- 
lar  circumftances,  when  a  fweat  was 
wanted.  Fatal  cuftom  !  but  too  long  and 
firmly  eftablifhed  in  the  minds  of  men, 
to  be  eradicated  by  any  other  means  than 
the  united  efforts  of  folid  reafoning,  con¬ 
firmed  by  fadts  and  experience. 

In  order  to  fee  how  far  even  obferva- 
tion  may  miflead  mankind,  let  us  confi- 
der  the  adtion  of  heat  alone,  and  we  fhall 
find  it  but  very  ill  adapted  to  produce 
fweat,  efpecially  that  which  is  caufed  by 
the  internal  ufe  of  medicines.  Dry  exter¬ 
nal  heat  is  well  known  to  tighten  and 
corrugate  the  fibres  of  the  fkin,  and  the 
internal  ufe  of  heating  medicines  increafes 
the  irritability  of  the  heart,  and  momen¬ 
tum  of  the  blood ;  both  which  means 
contribute  to  hinder  perfpiratiom 

When  we  view  attentively  the  fweat 
of  very  hard  labourers,  and  of  thole  who 
work  at  furnaces,  &c.  and  confider  every 
circumftance  attending  it,  we  {hall  gene¬ 
rally  find  that  it  is  colliquative,  and  does 

not 
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not  conftfl  chiefly  of  the  ferous  parts  of 
the  blood,  but  alfo  of  the  fat  melted 
down,  and  excreted  along  with  them. 
This  needs  no  other  proof  than  the  very 
appearance  of  fuch  people,  as  they  are 
commonly  lean,  withered,  and  quite  ex- 
haufted  of  all  moifture.  The  practice, 
therefore,  of  endeavouring  to  raife  a  fweat, 
or  to  keep  it  up  when  begun,  by  excef- 
live  heat  of  any  fort,  is,  to  ufe  the 
phrafe  of  Dr.  Huxham,  melting,  and  not 
mending,  your  patient  :  and,  from  all  the 
obfervations  I  have  hitherto  been  able  to 
make,  I  have  conftantly  found,  that  one 
hour  of  very  profufe  fweating,  in  a  place 
greatly  heated,  weakens  a  perfon  much 
more  than  twenty-four  hours,  when  there 

is  only  a  gentle  moifture  on  the  Ikin. 

% 

Various  reafons  may  be  alledged  for  this ; 
but  one  of  the  mdft  obvious  furely  is,' 
that,  in  very  profufe  fweats,  a  conftder- 
able  part  of  the  fat  is  melted  down  and 
evacuated. 

Repeated  obfervations  have  likewife 

JL 

taught  me,  that  gentle  fweatings,  long 

con- 


204  EXPERIMENTAL 

continued,  if  the  patient  at  the  fame 
time  be  properly  fupported,  have  infi¬ 
nitely  the  advantage  over  thofe  that  are 
larger  and  fhorter.  The  former  gradu¬ 
ally  open  obftrudtions,  and  deftroy  the 
cohefion  of  vifcid  juices,  without  any 
great  expence  of  ftrength  ;  whereas  the 
latter  hurt  the  texture  of  the  folids  fo 
much,  that  they  lofe  their  elafticity,  and 
become  lefs  capable  of  adding  upon  the 
fluids,  either  by  propelling  them  along 
their  proper  canals,  or  diflblving  any  vif- 
cidity  they  may  have  contradied. 

The  power  that  cold  water  has  of  prov¬ 
ing  an  excellent  fudorific  in  fome  cir- 
cumftances,  and  of  immediately  flopping 
a  fweat  in  others,  feems  to  point  out  to 
us  the  reafon  why  even  the  moft  approved 
fweating  medicines  will  not  anfwer  at  all 
times,  nor  upon  all  perfons,  though  ap¬ 
plied  with  the  greateft  care :  for  if  the 
fudorific  made  ufe  of  is  of  the  heating 
kind,  and  the  heat  of  the  perfon  who 
takes  it,  at  the  fame  time,  too  great,  it 
muft  undoubtedly  fail  of  fuccefs.  Or* 
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the  other  hand,  if  it  is  of  the  cooling 
kind,  and  the  heat  of  the  perfon  who 
takes  it,  at  the  fame  time,  too  little,  it 
muft  here  alfo  fail  of  fuccefs.  If  we 
would  therefore  always  fucceed  in  our 
endeavours  to  raife  a  fweat,  we  fhould 
determine,  before  we  attempt  it,  whe¬ 
ther  the  patient  is  then  above  or  below 
the  degree  of  heat  which  we  find  gene¬ 
rally  moll  conducive  to  that  evacuation.' 
If  he  is  above  it,  we  (hall  fucceed  belt  by 
cooling  and  diluting  ;  if  he  is  below  it, 
by  heating  and  diluting. 

As  the  degrees  of  heat  necelTary  for 
fweating  are  vety  different  in  different 
perfons,  a  difficulty  in  difcovering  what 
is  the  degree  necelTary  to  bring  it  upon 
th  is  perfon,  and  what  upon  the  other, 
will  often  arife.  This  I  believe  is  re¬ 
ducible  to  no  general  rule ;  however, 
from  my  own  trials  and  obfervations,  I 
have  found,  that  it  is  commonly  6,  6, 
or  10  degrees  above  what  is  natural  to 
the  confutation  in  perfedt  health.  Thus, 
for  inftance,  if  my  conflitutional  heat  in 

health 


2c6  EXPERIMENTAL 


health  is  98,  or  100,  by  railing  it  to 
106,  or  108,  and  at  the  fame  time  dilut¬ 
ing  plentifully,  I  fhail  procure  a  fweat  y 
but  if  I  raife  it  much  beyond  this  degree, 

I  fhail  be  ftill  the  farther  from  attaining 
my  willies.  When  by  any  difeafe  my 
heat  is  raifed  to  104,  or  106,  in  my  en¬ 
deavour  to  fweat,  I  fhail  perhaps  be  as 
hot  as  112,  or  113,  before  it  appears  ; 
and  beyond  this  degree  I  have  never 
known  any  fweat  arife.  When  by  any 
difeafe  the  heat  is  as  high  as  1 1  o,  or  1 1 2 
(which  is  very  rare),  then  all  attempts 
to  procure  fweat,  by  failing  it  ftill  higher, 
will  prove  abortive  ;  and  the  only  pro¬ 
bability  we  have  of  fucceeding,  is  by  re¬ 
ducing  it. 

It  will  fometimes  happen  (which  feems 
not  a  little  ftrange),  that  when  you  have 
brought  your  patient  to  what  you  reckon 
a  proper  degree  of  heat  for  fweating  (for 
inftance  106),  and  have  kept  him  fo  for 
a  confiderable  time,  expedling  it  in  vain  ; 
if  you  augment  tliE  beat  a  few  degrees 
farther,  and  continue  it  for  half  an  hour 
6  cr 
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or  an  hour,  and  then  reduce  it  again  near 
to  the  degree  of  106,  at  which  you  ex¬ 
pected  it  before,  the  fweat  fhall  come 
out  very  eafily*  Is  this  owing  to  the 
removing  any  obftruftion  by  the  increafed 
heat,  or  to  fome  other  caufe  ? 

From  thefe  obfervations  I  think  it  is 
poffible  to  deduce  a  theory  of  fweating, 
which  may  eftablifh  that  practice  upon 
more  certain  principles  than  have  hitherto 
been  laid  down.  Yet,  even  proceeding 
upon  thefe  principles,  we  fhall  not  al¬ 
ways  have  it  in  our  power  to  procure  a 
fweat  when  we  deiire  it ;  fo  very  diffi¬ 
cult  it  is  to  fix  any  certain  data  to  diredt 
us  concerning  the  operation  of  medicines; 
and  if  we  find  it  often  difficult,  upon  any 
of  die  principles  yet  eftablifhed,  to  make 
fome  people  fweat,  it  is  perhaps  ftill 
more  fo  to  afcertain  in  what  cafes  it  will 
be  attended  with  advantage  or  difadvan- 
tage. 

The  following  corollaries,  drawn  from 
experiments  and  obfervation,  may  per¬ 
haps  throw  fome  light  upon  this  fubjecL 

Co- 
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Corollary  i*  When  the  velocity 
of  the  blood  is  too  great,  and  its  mo¬ 
mentum  too  little  in  proportion,  fweating 
will  generally  increafe  the  velocity,  and 
diminiih  the  momentum. 

Corollary  2.  When  the  velocity 
of  the  blood  is  too  little,  and  its  mo¬ 
mentum  too  great  in  proportion,  fweat¬ 
ing  will  generally  diminifh  the  velocity* 
and  increafe  the  momentum. 

Corollary  3.  When  the  velocity 
and  momentum  of  the  blood  are  both 
too  great,  fweating  will  weaken  both  3 
but  if  it  is  continued  long  enough  to  ex- 
hauft  the  natural  ftrength,  it  will  then 
again  increafe  the  velocity,  but  not  the 
momentum 

From  thefe  corollaries  we  may  form  a 
fort  of  general  plan  when  fweating  is 
ufeful,  and  when  not.  Laying  it  down, 
therefore,  as  a  poftulatum,  that  the 
ftrength  of  nature  depends  more  upon 
the  momentum  than  upon  the  velocity 

*  See  Experiment  III.  as  alfoDr*  flames  Medical 
Fads  and  Experiments,  p.  220,  Experiment  V. 
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of  the  blood,  whenever  we  find  a  fweat 
increafing  its  velocity,  and  diminifhing  its 
momentum,  we  are  fure  that  it  is  weaken-4 
ing  the  patient,  and  therefore  mull  en¬ 
deavour  to  flop  it.  Again,  when  we 
find  a  fweat  increafing  the  momentum# 
and  diminifhing  the  velocity,  of  the 
blood,  we  may  be  fure  that  it  is  then  emp¬ 
tying  the  over-loaded  veffels,  or  opening 
fome  obftrudtions,  and,  in  one  of  thefe 
ways,  adding  to  the  natural  ftrength. 
Farther,  when  we  find  a  fweat  diminifh¬ 
ing  the  velocity  and  momentum  of  the 
blood,  when  they  are  both  too  great, 
we  have  reafon  to  believe  it  is  then  car¬ 
rying  off  fome  morbific  matter,  which 
was  the  caufe  of  this  augmentation  ;  and 
may  therefore  go  on  with  the  fweat  al~ 
moft  as  long  as  we  find  the  momentum 
and  velocity  diminifh  in  an  equal  propor¬ 
tion  to  each  other  :  for  we  may  be  af~ 
fured  that,  while  they  do  this,  nature  is 
never  weak,  as  very  few,  if  any,  in- 
fiances  ever  happen,  where  great  weaknefs 
is  not  attended  with  a  very  quick  pulfe. 

P  But 
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But  though  thefe  obfervations  may 
ferve  as  fo  many  rules  when  to  continue 
a  fweat  already  begun,  they  afford  us  but 
very  little  light  in  determining  thofe  cafes 
in  which  we  ought  to  order  it,  or  to  re¬ 
frain  from  it.  Nor,  indeed,  is  this  an 
eafy  matter;  for  every  pradtitioner  who 
is  a  careful  obferver  of  nature,  and  wha 
prefcribes  with  deliberation  and  judg¬ 
ment,  will  fb  me  times  meet  with  cafes 
where  he  thinks  he  has  the  greateft  rea- 
fon  to  expect  fuccefs  from  a  fweat,  and 
yet  it  fhail  do  harm  ;  and  others  where 
he  has  been  very  much  afraid  of  it,  and 
doubtful  whether  he  fhould  order  it,  and 
yet  it  has  had  very  happy  effects.  But 
doubts  and  difficulties  will  always  attend 
the  practice  of  every  fcience,  which  has 
not  for  its  bails  fome  fixed  and  unalter¬ 
able  rules. 

There  are  fome  cafes  which  abfolutely 
require  fweating,  and  never  terminate 
happily  without  it ;  fuch  as  the  hot  fit 
of  an  intermitting  fever,  the  various  dif- 
orders  that  happen  by  a  ftoppage  of  tha 

per- 
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perfpiration,  &c.  There  are  others  again 
which  are  generally,  though  not  always, 
the  better  for  it ;  fuch  as  inflammatory 
fevers,  rheumatifms,  dropfies,  &c.  And 
there  are  a  third  fort  where  it  certainly 
does  mifchief :  thefe  are  low,  nervous, 
and  putrid  fevers,  hyfteric  and  hypo¬ 
chondriac  diftempers,  and  all  cafes  where 
there  is  a  great  deprefllon  of  fpirits,  arif- 
ing  from  weaknefs  or  depletion*  or  a 
fixed  melancholy  temper  of  mind. 

Upon  the  whole,  if  we  obferve  dili¬ 
gently,  we  fhall  find,  that  the  evacua¬ 
tions  by  bleeding  and  fweating  are  fo  very 
fimilar  in  their  effedls,  that  wherever  the 
former  is  improper,  the  latter,  if  not 
very  cautioufly  managed,  will  be  impro¬ 
per  alfo.  But  as  bleeding  is  a  quick 
operation,  and  we  cannot  eafily  afcertain 
its  effedts  till  the  operation  be  over,  we 
may  often  be  deceived  by  it  :  whereas 
fweating  proceeds  by  flow  degrees  and  if 
it  is  like  to  do  mifchief,  that  mifchief 
may  eafily  be‘  flopped,  by  putting  an 
end  to  the  fweat  before  it  has  gone  too 
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far.  Every  prudent  phyfician,  therefore, 
when  he  has  ordered  his  patient  to  be 
fweated,  and  is  not  perfectly  clear  that 
it  will  at  lead:  be  fafe,  ought  to  fit  by 
him,  or  at  lead:  to  vifit  him  very  fre¬ 
quently,  and  endeavour  to  difcover,  from 
the  alteration  it  makes  in  the  momentum 
and  velocity  of  his  blood,  whether  it 
Should  be  continued  ;  for  if  he  neglecfts 
to  do  fo,  the  foundation  of  nature  may 
be  dipped  before  he  is  aware,  and  the 
ftrength  fo  much  exhaufted,  that  no  ef¬ 
fort  {hall  ever  be  able  to  recover  it. 

In  bleeding  very  young  children  with 
leeches,  the  fame  thing  fhould  be  prac- 
tifed  i  for  I  have  feen  fome  inftances 
where  the  blood  loft  in  this  way,  how¬ 
ever  trifling  we  may  think  it,  has  brought 
on  a  furprifing  languor  and  weaknefs. 

But  though  both  bleeding  and  fweat- 
ing  occafion  a  very  great  proftration  of 
ftrength  when  they  are  carried  too  far, 
yet  that  occasioned  by  the  latter  is  often 
gfeater  or  lefs,  according  to  the  attend¬ 
ing  circumftances.  Thus  if  a  patient  he 
c  '  well 
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well  fupported  by  ftrong  broths  and  ge¬ 
nerous  wine,  he  may  fweat  a  great  while, 
even  profufely,  and  yet  his  ftrength  will 
not  fuffer  very  remarkably.  If  he  is  only 
fupplied  with  water-gruel,  whey,  or  any 
other  weak  diluting  liquid,  it  will  fuffer 
very  much  :  but  if  he  is  not  fupplied 
with  any  thing  either  to  eat  or  drink,  and  a 
profufe  fweat  be  long  continued  upon  him, 
he  will  fuffer  infinitely  more  than  in  any 
of  the  former  ;  becaufe  here  not  only  the 
finer  parts  of  the  blood  are  drained  away, 
and  nothing  taken  to  fupply  their  place, 
but  alfo  a  part  of  the  fat  melted  down 
and  evacuated  along  with  them.  And 
how  much  a  proper  quantity  of  fat  con¬ 
duces  to  the  ftrength  of  animals,  every 
day’s  experience  teaches  us  ;  as  the  fame 
horfe  which,  when  fat  and  plump,  is  able 
to  carry  a  great  load,  when  reduced  to 
leannefs  fhall,  perhaps,  not  be  able  to 
bear  above  one  half  of  it. 

I  fhall  only  obferve  farther,  that  from 
Experiments  VIII.  and  IX.  it  .appears, 
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that  every  endeavour  to  raife,  or  at  leaf! 
to  continue  a  fweat  for  any  length  of 
time,  by  dry  folid  medicines,  fuch  as 
bolufes,  powders,  &c,  feems  at  heft  ufe- 
lefs  and  unavailing ;  for  in  feveral  at¬ 
tempts  I  have,  made  upon  myfelf  and  other 
people  in  this  manner,  I  could  never  fuc- 
ceed  without  the  help  of  plentiful  dilu¬ 
tion  :  nor  do  I  believe  it  poflible  to  fuc- 
ceed  without  it,  unlefs  the  patient  be 
expofed  to  a  degree  of  heat  ftrong  enough 
to  melt  down  fome  of  his  fat.  I  have 
^ifo  made  feveral  attempts  to  difcover 
whether  plentiful  dilution,  joined  with 
dry  medicines  called  fudorific,  had  any 
advantage  over  plentiful  dilution  ufed 
alone  :  but  the  refult  of  thefe  attempts 
has  not  yet  fully  enabled  me  to  determine 
this  matter. 

To  what  has  been  already  laid,  I  fhall 
only  add  three  cafes,  which  ferve  to  prove 
the  corollaries  which  I  have  drawn  from 
the  above-mentioned  experiments. 

CAS  E 
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CASE  I. 

O (Sober  9th,  1765.  A  gentleman  of  a 
thin  habit  of  body,  aged  about  twenty, 
complained  of  coftivenefs,  very  fevere 
gripes,  an  obtufe  pain  in  the  back  part 
of  his  head,  attended  with  great  dullnefs 
and  dejedtion  of  fpirits.  His  pulfe  beat 
87  times  in  a  minute,  and  was  very  weak 
and  compreffible.  He  was  then  ordered 
a  vomit,  which  operated  very  well.' — 
10th.  Symptoms  much  the  fame  as  yef- 
terday,  the  coftivenefs  ftill  remaining, 
for  which  he  had  a  clyfter  in  the  even¬ 
ing  ;  but  as  this  did  not  operate,  a  le¬ 
nient  purging  ptifan  was  given  at  night. 
— nth.  The  ptifan  had  operated  very 
feverely,  and  continued  to  do  fo.  In  the 
evening  he  took  another  vomit;  pulfe 
100.- — 1 2th.  The  purging  ftill  continued 
—tongue  brown  and  dry — *£kin  hot  and 
rough — head  very  confufed — pulfe  104*. 
An  aftringent  mixture,  with  confedt. 
japon.  was  ordered. —  13th.  In  the  after¬ 
noon  purging  ftopped,  th«  other  fymp- 

toms 


2 1 6  EXPERIMENTAL 


toms  as  before.  A  camphorated  julep 
was  ordered,  and  a  caftor  bolus  in  the 
evening.— 14th.  Purging  returned,  pulfe 
109 —white  decodtion  ordered  for  his 
common  drink.— 1 5th.  Tongue  dry  and 
blackifh — teeth  very  foul— fk in  exceed- 

'Mg'.  i  ’  '  :  v 

ing  hot  and  rough.  A  mixture  with  tart, 
emet.  was  given,  which  vomited  him  a 
little. — 16th,  Pulfe  no:  the  white  de- 
codtion  was  continued,  and  in  the  even¬ 
ing  a  blifter  applied  to  the  neck.— 17th. 
Pulfe  123— very  weak — purging  quite 
gone.  He  flept  pretty  much,  and  began 
to  be  infenfible.— 18th.  A  blifter  was 
applied  to  each  ancle,  and  the  folution 
with  the  emetic  tartar  repeated,  but  with¬ 
out  any  viiible  effect.  Pulfe  now  129. — * 
19  th.  In  the  morning  he  became  exceed¬ 
ing  weak— pulfe  136.  A  mult  julep  and 
claret  were  ordered  to  be  given  frequently. 
At  twelve  o’clock,  a  blanket  wrung  out 
of  warm  water  was  ordered  to  be  wrapped 
round  his  body.  Soon  after  this  he  fell 
into  a  fweat ;  his  pulfe  became  more  fre¬ 
quent  5  and  at  one  o’clock  it  was  fo 
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quick,  that  it  was  impoflible  to  count 
it.  He  died  about  half  an  hour  after  two. 

CASE  II. 

A  middle-aged  man,  of  a  ftrong  con- 
ftitution,  was  attacked  with  a  violent  fit 
of  fhivering,  pain  inthefmall  of  his  back, 
loins,  and  head,  with  a  full,  ftrong,  flow 
pulfe,  which  bea£  only  about  52  in  a  mi¬ 
nute.  He  was  ordered  to  be  blooded ; 
but  it  being  late  at  night,  he  would  not 
confent  to  it  till  next  morning,  left  his 
arm  fhould  bleed  in  the  night.  He  was 
then  ordered  fome  warm  wine  whey,  of 
which  he  drank  very  liberally  till  a  fweat 
began  to  appear ;  when  his  pulfe  had 
rifen  to  84,  but  was  much  more  foft  and 
comprefiible  than  before.  After  it  had 
continued  about  an  hour,  the  pulfe  was 
reduced  to  75,  which  he  faid  was  nearly 
what  it  ufed  to  beat  when  he  was  in  per¬ 
fect  health.  From  this  I  was  induced  to 
think,  that  the  fweat  would  be  fufficient 
to  cure  him  without  bleeding,  and  there- 

fore 
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fore  left  him  with  directions*  that  a  gen¬ 
tle  moifture  only  fhould  be  kept  on  his 
fkin  till  I  faw  him  again.  I  then  went 
home,  and  returned  the  next  day  about 
eleven  o'clock  :  his  pulfe  was  then  at 
70,  and  all  his  complaints  much  abated. 
He  now  wanted  to  be  blooded ;  but  upon 
giving  him  the  reafons  why  I  thought  it 
unneceffary,  he  agreed  to  them,  kept  the 
houfe  all  that  day,  and  the  following  was 
perfedtly  well,  and  went  out  as  ufual. 


CASE 


A  lady  of  a  very  delicate  confHtution 
had  been  confined  to  her  room  feveral 
days*  She  complained  of  great  thirft, 
pain  in  her  back,  loins,  and  head  :  her 
pulfe  w^as  full,  hard,  and  frequent,  beat¬ 
ing  about  97  times  in  a  minute.  Bleed¬ 
ing  was  propofed  ;  but  (lie  had  fo  great 
an  antipathy  to  it,  that  fhe  declared  (he 

A*:  .  .'g. 

would  rather  rifqUe  her  life  than  fubmit 
to  it.  Sweating  by  warm  liquids  was 
not  judged  fafe,  as.  it  would  have  greatly 
—  7  aug- 
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augmented  both  the  velocity  and  momen¬ 
tum  of  her  blood,  which  were  already 
too  high,  before  it  could  have  appeared. 
A  blanket  wrung  out  of  warm  water  was 
therefore  wrapped  round  her  legs  and 
thighs,  and  fome  tepid  milk  and  Water 
given  her  to  drink ;  after  which  ftie  fell 
into  a  fweat,  her  pulfe  then  beating  104, 
though  it  foon  began  to  decreafe.  She 
was  ordered  to  be  kept  in  a  gentle  fweat 
all  night,  and  the  next  morning  her  pulfe 
was  fallen  to  79  or  80.  The  fweat  was 
urged  a  little  ftronger  in  the  forenoon* 
and  at  one  o'clock  her  pulfe  was  at  70. 
It  was  then  judged  proper  to  defift  from 
pufhing  the  evacuation  any  farther,  left 
it  ftiould  reduce  her  too  much.  She  re¬ 
covered  but  very  (lowly,  as  is  often  the 
cafe  with  people  who  are  exceeding  de¬ 
licate. 

F  I  N  f  S. 


ERRATA. 

P.  3*  1®  1 for  immerfing,  read  immerging.  P.  iS.  L  4* 
for  remedies,  read  treatment .  P.  72,  1.  4,  for  evacuaUry, 
read  evacuating,  P*  163^  1.  12,  after  heat,  add  came. 


